mB*mm!f a p) <i2> & H It & S <a} nimmawximm 

iRfM^l 1-225773 

(43)^ B ¥)£11¥(1999) 8 ^24B 



(51)Iirt.a' 




FI 


C12N 15/09 


ZNA 


C12N 15/00 ZNAA 


A6 1K 31/70 




A6 1K 31/70 


38/S3 


ABG 


39/085 ABE 


38/55 


ABL 


39/385 ABMR 


39/085 


ABE 


AC JD 




ims^ m m^oAii fd nm^mm c^iosm) s»mzm< 




4MFF10-225115 


(TDUIBA 591002957 






7.^7.1^ y-(>' tr-^r A • 3-#^>f 


(22)ffiHB 


¥dtW(1998)7^3 0 








SU I THKL I NE BEECHAM 




60/0 52 7 20 


CORPORATION 


(32)li5tgB 


1997^7^3 0 


U *'&*@'^>>'J1^7*H19406- 




3RH (US) 


0939, ^y{f'^y*:fn^i^r. x»>x- 






F^>H*D— F709S 















(54) [feno^Di] MurC 



(57) [^1 

[ilS] Mu rC^Jj^Tf^Kfc'ilXMu rC;K»J'< 

$ ^fc. 'J -~y^<nti»yam. u r 

7 0%oll-tt5r^l.;tf;'<r^H. ^r^>lfk:i;5ilS 
7 5 y ^EJIItcJt LT^-^< i: 1 7 0%«R-tt^W-r 



(2 

1 

immi 1 ( i ) : 2tt:ii4<^&izh 

(a) 70%<0HHt: 

(b) 80%OP-tt: 

( c ) 9 0%<7)iiHt : ifctt 
(d) 9 5%er)m-^ 

( i i ) Smm^ : 2ifc{140rSyia»l|«^^tf* 10 
( i i i ) EJflS^: 2tfcJ±4<0T5yira-C*& 

( V i ) ffi^s^ : 1 ifcji 3 jf u-jt^ ]^sm 

fr^tt&Amtn^ U if ^ k^Tf - HtC J: 0 3- K Stl&iK 

[ffS?«2 J ( i ) Smm^ : 2ll^«4c0^:gfci5 

^<ki> 20 

(a) 70%<0ll-tt: 

(b) 8 0%<^P-e: 

( c ) 9 o%<o^-tt : iytji 

(d) 9 5%<0^-tt 

Fi»d ^^tf maiiK 'J 31 WJi-f - K : 

( i i ) SE?«*^ : 2iJt»±4<D;K'J^7-f-Hi&3-H 

(a) 7 0%<0H-tt: 30 

(b) 80%<O^Ht: 

(c ).9-0%«P-tt-: tfctt 
(d) 93%<m-^ 

( i i i ) iE?i]»^ : 1 ^i^liSffy^^iZ-htL-iXWrn 

(a) 7 0%<!0l^-e: 

(b) 8 0%<0llHt: 40 
( c ) 9 0%cnm-^ : ttlii 

(d) 9 5%<0PHt 

K: 

( i V ) : 2^ytli4<0,ifi;'^rf-Ki&3-H 

K; 

( V ) mm^ : ltt:^±3ff)^*J5t9 k-c&s 

( V i ) 8fie^:M>f :r u ^^>f ^f- V 3 y^TXmm » 
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2 

^■ti>^Ta~yi:m\'^xmmy^ fy V-i:Xi^ 
:^U:t^H ; 

( V i i ) XiSry 4 U3 yiiX • T'>U^Xttifc:^til 

(vi i i) (i) . (i i) . (i i i) . (i 
v), (v). (vi)i^H(vi i)<0S#«;Ky 

[|f*«3] ii*«l<04fy'>?.7-^Htc*tUT!)UEtt 

\ms^4\ wmimim^h->x. 
( i ) ( a ) o^u'^T-^ x^\zm-h^m^ 
mm.(nrr^=.xy^mmd&.^--thz\i ; ita (b > 

'f :/t';KTlt^lO;K'J'<7"f- K<^)att$^^t& J: 0 
=3r^®<0. i§^lc7);Ki;'^r^HSra-KLTlr>S^ 
'J ^ ^' U:t^ Ki^ Sr-^0#«;K 'J l^Tf^ K 
fc:iiewi.c:fcSr#tf. it3?3li<OJK>J^r^K<^att 

« ( i i ) ( a ) 1 O^K'J ^7-^ HtCJt^S?^ 

J4 (b) i9*Jil04fJ'<7'f-Fi&3-HtTV^S;Ky 

4-t-4::t : ^/di ( c ) y^VH. ss. ^^i±s« 
m^xmm. 1 <^df y^r^ Kfc^-rs?&s±* 

S6ft<r);Ky'<T^H$-JB*tcft4-r4C:fc^^tf. 11^ 

« 1 <05Ky '^rf - F«oattiL<:j±ies«osiws^«ejst -r 

S: 

( a ) sm^aoy/A+wiWf y '^rf- 3- k vx 
i^(^hzt : ^fc»4 ( b ) wmfm<nwm'^ffm. 

m^xiSi*}^ri-Yit:\ir>'}^r^Yi^^him{> 

( b ) w^!mm<n'^Tx^ y y t fzii^ y 

(c ) dfy'<7-^H2:#rsimifit,L<J4iaiaKt3tt 



(3 

3 

(d) I^Mft^fc, ^^l<0;K'J'<T^K$r^^-r 

(e ) mJfEL I SAT-z-fe^^fflV^TW^+ra^ 
U'^Tf- K2r 3- H LTV^S mRN Ai> il^^-KU '<.r 

( f ) ( 1 ) -(b^<7)ffl5:#ffl5-^-rs^i«>fc:. fli^ 

C»*«9 1 ( i ) iSlI*^ : 2 i:C:{±40^;gtc:i5 
fcoTiWI*^ : 2*ft:tl4«r5y|6S?llt:«LTi^ 
^j:<t%> 30 

(a) 70%<^HHt: 

(b) 8p%<0H-tt: 

(c) 9 0%iOlf-tt: ifcJl 

(d) 95%(0mHt 

( i i ) Sm^ : 2*fc»i4<orSy^WlSr^tf# 
( i i i ) ffi^lIS^ : 2tt:ii4eOT^y«SmTt>h 
(vi)ffi5ll#^: li;ttt3<0;K'Jii^^^f-Hi2?fl 

immi 0 ] ( i ) sjds^ : 2tfM4<o^mz 

(a) 70%m-^: 

(b) 80%<0|^-tt: 50 
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(c) 9 0%<0^-tt: *:tJ4 

(d) 9 5%<^m-^ 

( i i ) mm^: 2ttiH4ff)T$.ytmm'ktss^ 
( i i i ) sm^^: 2ti::ii4(07iymsrci>i 

(v i ) iJ?!|#^: 1 tfcJ43iO;4fJif^l'3r^KB25!l 
immi 11 ( i ) E?i|## : 2tf::li4<r>^mz 

hti-yxmm^ : 2itl^i4ff)7Siym^mzMLx 

(a) 70%<r)m-^: 

(b) 80%O^-tt: 

(c) 9 0%<0P-tt; iJttt 

(d) 9 5%Oll-tt 

( i i ) mm^: 2ttiii4nT^ytmm-tttM- 

( i i i ) B^#^: 2tf::ii4co7iymsmxs>i 

( V i ) g;5!l## : 1 i<:li3<^;K»J3f ^'W^f-HSJlI 
&^t?ffl;?i'J«i.;K y 31 I^Ji"^ Hfc J: 0 n- K otitic 

H ( i ) , { i i ) . ( i i i ) ( i v ) S-4jg 

ti±«ilia*«±£jifj'<rf-h' ( i ) . ( i i ) . ( i i 

i ) t.ti\i. ( i v) *4fiWSJ:9fcrr4C:f:i&^* 
a. 

lit*«l 21 ( i ) : 2 tfHt4(r>±^\,Z 

hi^-^xwmn -. 2tti\i4<nT^ymLmiznLx 
^^<bi> 

(a) 70%<0I^-Ht: 

(b) 80%<0^-tt: 

(c) 9 0%<^)^-tt: *5t« 

(d) 9 5%<^HHt 

( i i ) E59»^: 2t.itM4</)7^/mSLmiStsi^ 



(4 

5 

( i i i ) smm^i 2tfzii4(0T^ymsmTt)?> 

( V i ) Smn : 1 tt:ii3ff>^0 St 9 PjT^ KSJH 

1 3 ] msm^ : 1 iifett3 <oi;5ii^is-tj«-if 

'J ^' l^Jj-f - K : S5fil^ : 2 ifctt4 tf)i»ili&^trdf 10 
li'^r^ H : iJ'^< i: t> 1 oc7)i;?ll*«S5i)#-^ : 1 

m-T-i'-^'y h ; Sm^^ : 2*;tJi4<7)S^^^O 
;K'J'«^rf - Ki^^ 3- F Lt V^Sdf U J? ^' P:t^ HE 

m^^f-^-t -y h ; iJ5l|»^ : 1 * 3<7)S^^ 
#tf U 5f ^' P^r^ H : : 2 1 fzii4<Dmmi 

■ttt^i U '^r^ K : iJ^^r< 1 1> 1 -:><0E^*5S?ilS^ : 20 

h ; : 1 tt:ii3<nmii:^rttV5lfl^^^ 

m-ttt^^j^ri- HS^iis- 3- k lt v^s;ku 3? ^ p 
[11^141 mmm&i:mtiifxr>ay\f:L- 30 

l<D^0Jl^^U:ti-VSmtm2(O^0j(^U:^i-\^S, 40 
5« t £0[a<^^^: < i: t) 1 o<Dfi«««2r Xi'*J--yi^ 

[fS^ 161 ( a ) SJdS^ : 3<7)^:StCt>^ 
EJOS^: 3t*tL-Ci!^^:<i:t7 0%, 80%, 90 
9 5 9 7 %<0|^-tt 3f ^ Ki»il 

( b ) mm^^ : 3<^!K'J ^ H Sr^tf#«slf l» 

( c ) SJiRf^ : 3<0;|f »J 7 ^ K : 

( d ) : 4<^fit*>fcoTK5l|»# : 4ff)T 50 
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5y^^{cJtLTiJ'^^:<i:t7 0%, 80%. 90 
%, 9 5%, 9 7, 9 8. 9 9i/v:tt9 9. 5%«0^- 

[iS*«171 (a)ii!5l|»#:4<0^gt:i>fcoT 
SSm^ : 4<^T S y ^^JtCJt Lt:iJ'^5r< t, 7 o 
%. 80%. 90%, 95%, 9 7, 98, 99tf^ii 
9 9. 5%<OH-ttS:*-r&rSy|SI5ilS^#tfdfJ'< 

( b ) Sm^n : 4 tO^ft -5TE5I1#^ : 4 
S>'ia»<lfc:*tLriJ'^:<i:t»7 0%, 80%, 90 
%, 95%, 97, 98, 99i>t«99. 5%^T 

( c ) ffijiis^ : 4<7)rsys$-irtf--Kii'<.rf-H : 

(d) SMW^: 4<04i*)^T^]^X'i)i>^V'^r^\' 
( e ) m^^: 3iZ^ttliSm't^tt^VS(i^Uyf 

[0001] 

u r C 7 r 5 y -(7)4? y 7 - HiJ J:I/;J? y '^r^ 
H^^>t^t:-en<?><7^ (JilT, TMurCj, l"Mu 
rCdfyjfi'l'jrf-Hj , J:t;f«^CJ: 0 rMurC 

[0002] 

[aei5<0jafBl X:J'7^a3-xXrXl5 (Staphylococc 

i) «0®te?t>J:t^e?a%Sr!a4!fe«iO|^tcfflv^ 

fc^=5:ia^!WS$-}gjSLTV^S. -e*i.<?.li2-:x^):?^ 
J:*)'m&^if^ili>. ■ r*7V*jX (S. aureus) 

\i^^^iiVfhmm.(n^2(ri^w^hh. -tii 
xmf^mm^mmtzx 3'yffmmmm/' 

[0 003] x^y^a^yAx ■ r^v^xWkfn^ 

gJl)S*2 0~3 0i^K:i!WK:J:#LTV>S. C:fi(4 



7 

[00041 ^coox., ^c7)?6UEr£»i, Sftotvi 

ftbooofcs. mmsBmi. m&mmm^j:^< 

1 0 0 0 5 J t(iaa««tttllL-C^^t£rX^ 
KSil&»^UDP-N-rHrf-;PA7^-h : L-T 

ii, uDP-N-r-fef-;wA75;i'-L-r7->, a 

DPfeJ:lf*X7x-h^4t.S. ^e^Uxvx'J 
5^T (Escherichia coli) *»<?>^'o-yfl:$il. 

il. RSm^^izW&^if(>tlX\>^h (Liger. D.. N 
asson. A. . Blanot, D. , van Hei jennoort. J. & Panju 
et. C. Eur. J. Biochea. 230. 80-87) . Z<^m^CO 
]Rim:h^mmim^i^tlX\>^h (Falk. p. J., Erv 
in, K. N.. Volk. K. S. & Ho. H. T. (1996) Biocheu 
stry. 35. 1417-1422) . >''Cf-;l/X • Xfi-OX (Bacil 
lus subtilis) fcitX'vt^ -f /Px - ^ yyjl^Jiy^x. 
(HaeMphilus influenzae) A3t^Mu rCcOjS&TS 

fmat>tiX\>'^h. \ihmWii^t>tx^y4Ciayi/ 

p-N-r^:^;^A7^-^ : L-r7->";;>y— tfS 

mmskissmtzL. d<^^x. z<7)imm\>^xmmi 
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[00061 *iMB<oj>sao.-K H<i. fiBno 

[00071 

^j:t>x/\im^^tiftrd-x vfkMTy^ ^-x 

Jtffi*?<0«jai<oyt:*^cO^T-/-fe'f. mxM. MurC 
[00081 

^^'l^:tf-Kt»rS. iMtUi, *5&HBti, MurC 

Vtti)XhX97 A oa -y;*;^ ■ T*7V^X (Staphyloco 
ecus aureus) «OMu rC<0--KU'<.r-^Kl3J:t^!j^y3r 

^: 1 *:ttt3i>J:t/iWI»^ : 2ilfcl44i: LT^l 

u rCtcH-f^. 
[00091^1 

[00101 (A) X^'7^a3 y;<r;^ • r'>U">X<0 
MurCdf'JJf^'WJr-?-KB?« [SJIIS^l] 
5' -ATGAtTAAGGAGTmATATAATCACACAaATCATTITCTOQGAAT 
TAAAGIJI7aGGCAT(MGnCAnAGCACAAATCATGCATGAnTAGGAC 

40 ATGAAGTTCM^T(£GATAnGAGAACTAOGTAmACAGAAGnGCT 
(jrAGAAATAAGGGGATAAAAATAnACCATTTGGTGaAATAACATAAA 
AGAAGATArGCTASnATACAAGGTAATGCATTCGOGAGTAGCCATGAAG 
AAATAGTACGTGCACATCAAnCAAAnAGATCTTCTAAGnATAATGAT 
nTTT/VGCACAGAnATTGATCAATATAaTCAGTAGaGTAACTGGTGC 
ACATCXTTAAAAOTaACAACAGGTnAnATCACATCrrTATGAATGCTG 
ATAAAAAGACTTCATnnAATTGGTGATGGCACAGGTATGGGATTGCa 
GAAAGTGATTAmCGCTrTTGAGGCATGTGAATATAGACCTCACmTT 
AAGTTATAAACCTGAnACGCAATTATGACAAATAITGAmOGATCATC 
Cl^nATTTCAAAGATAnAATGATGnTITGATGCAnCCAAGAAATG 

50 GCACATAATGnAAAAAAGGTAnAnGCTTGOGGTGATGATGAACATCT 
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Aan'AAMmAAGCAGATGnCCAATTTAnACTATGGATnAAAGiAn 
OXATGACAmATGCTCAAAATAnCAAAnAOGGATAAAGGTACrGa 
mGATCTGTATGTGGATGGTGACTTnATCATCACnCCTGrcrCCACA 
ATATOTCACCATACAGrnTTAAATGCAnAGCTGTAATrGCGAnACn 
ATTTAGAGAAGCTAGATGnACAAATATTAAAGAAGCAnAGAAAaTnT 
GGT(XTGTTAAAa;rcmTCAATGAAAaACAATTGCAAATCAAGnAT 
TGTAGATCAnATGCACACCATCCAAGAGAAAnAGTGCrACAATTCACA 
CAGCACGAAAGAAATATCCACATAAAGAAGTTGnGCACrAmCAACCA 
CACAOnaaAGAACACAAGCATTrnAAATGAATTOCAGAAACnTr 
ATGTAAAGCAGATCCTGrAncrTATGrGAAATTTTTGGaCMrTAGAG 
AAAATTCTGGCGCAnAACEATACAAGATrTAAnGATAAAATTGGAGGT 
GCATCGnCATTAATCAAGATCrTAnAATGTAnAGAACAATnGATAA 
TGOtTTGTmATnATGGGTGCAGGrGAT/n'TCAAAAAnACAAAATG 
CATATnAGATAAAnAGGCATCAAAAATCOCrmAATATGnTATAAT 
AGAG-3' 

[0011] z<omo4tv 7 i^jj-^ vimi>^(>m^^ 
r^]'wm [ffijii*^: 2] 

Nlk-KTHWVGIIffiSCaeSLAaiNHDLGIffiVqGSDIENYVFTEVAlJ^ 
GIKILPrcAIWIKEDNVVIQGNAFASSNEEIVRAHQLKLDVVSYNDFLGQ 
I IDQnSVAVTGAHGKT^nGLLSHVMNCamSFLIGDGTQiaPESDY 
FAFEACEYIffiHFLSYKPDYAIKrNIDFDHPDYFKDINDVFDAFQEMAHNV 
KKGIIAWGDDEULRKIEADVPIYYYGFKDGDDIYAQNIQITDKCrrAFDVy 
VIX:EFYimSF1)YGDIfrVU(AUVIAISyLEiaJ)VTNIKEAlWGGVK 
RRFNEHIANQVIVDDYAHHPIffilSATIDTARKKVPHKEVVAWffl'FS 
RTQAFLNEFAESLOCADRVFLCEIFGSIRENSGALTIQDLIDKIGGASFI 
NEDLINVLEQFI)NAVVUWAGDIQiailNAYLDiaJ9KNAF-^^ 
[00 121 (C) x^'7^na y;<rx • T'^P'^XO 
Mu r Cc7)ORFS?9 ISM^^3 ] 
S'-ATnAAAGAnCGGATGACATTTATGaCAAATAmCAAATTACGG 
ATAAAGCTACnxrTGTTGATGTCn'ATGTGGATGm^AGITr 
TTCCTGTCTCCACAATATGGTGACCATACAGmTAAATGCAnAGCrGT 
AATTGOGAnACTTAmAGAGAAGaAGATGnACAAATAnAAAGAAG 
CAnAGAAAtXirnxrrGGTGnAAAGGTGinnCAATGAAAaACAAn 
GCAAATCAAGnAnCTAGATGAnATGCACACCATCCAAGAGAAAnAG 
TGCTACAATTGACACAGCACGAA/VGAAATATCCACATAAAGAAGTTGTTG 
CAGTATnCMCCACACACrnaaACAACACAAGCAnTnAAATGAA 
TTTGCAGAAACmAAGTAAAGCAGATOGICTAncnATGTGAAATnT 
TGGATCAAnAGACAAAATACTGGCGCAnAACGATACAAGAnTAATTG 
ATAAAAnGAAGGTGCATOGnAAnAATGAAGAnCTAnAATGTAnA 
GAACAATTItMTAATGCTGrTGrmAmATCGGTGCAGGTGATAnU 
AAAAnACAAAATGCATATTTAGATAAAnAGGCATGAAAAATGCGnn 
AATATGTrTATAA-3' 

[00 13] (D) C:<0^4?'JJf^'W;rf-h'ORFE 

u rC^O^r^VSm lUm^- : 4 ] 

Nfb-FKDSDOIYAQIFQITDKGTAVDVYVDGEFYDHFLSPQYGDHTVLNA 

LAVIAISYLEKLDnNIKEALETFGGVKRRFNEniANQVIVDDYAHHPR 

EISATIDTAimraKEVVAVFOPmrSimiAFLNEFAESLSK^ 

EIFGSIRENTCALTIQDLIDKIEGASLINEDSINVLBlFDNAVyLFHGAG 
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DIQKLQNAYLDKLGMKNAF-OOOH 
[0014]^£«fi 

1996^4^1 IBfcTs xa-yhyyV. 
AB2 IRY. T^<T^-y. ■7f-^-H7-f7'2 3 

St. ^5-^>' a • 3 u^' 3 y • • >f >'rx by 

mmiZX TNCIMBj NC IMBgft 

#^4 0 7 7 l<DTV^ti:i. -eoSffitttt^ltcOie 
10 lzxi!fy^xiay:^x T^u^xyfCUH29ti^ 
$tut. xi^y^uav/fX ■ T^l^^x^mfi. * 

m^ii ^mmi tt^^i rsiE»<oDNAj tm- 

(r>mS.cr)ii:ihiz<^^m^^ii^ 3 5U.S.C. 112^ 

[00161 mm. -E-nt**«0fl:^5:gjS, ^ 
Xo^'^^-tyxiiZZ-Cti^^titi>ff)Tli^j:\i\ * 
X ■ T'>p'>xwcuH2 gm^i *)^^m^j:mk^ 

*S. *fMWiaiE»t*»tf5DNAOMurC 
[00171 ;ifU'^Tf- K 

<^l<o®aifc:i>v^T. x^y <au'/Ax - r^v^x 
40 <OjK'J'<r^H (*BB«#fiiMurCt>J:t^MurC 

[00181$ <»{c*SMB»iTIE<^«><^'C*>S»«l4f J 
( a ) S5ll#^ : Iffi^^AZhit-iXWrn^ : 2cOT 

5 ywsmtznLX'j^^j:< 1 1 7 o%<oHHt. l 

50 <J4i!'*<f:t,80%<0H-e, J:»)»iL<Jli!^=S:< 



( 

1 1 

H LTV^I.E?ll#^ : 1 (^^iZhfz^XSm^^ : 1 

i:t>80%<^H-tt. J:'3»iL<J4i!'^=3:<fct>9 0% 
<DB-tt. ^i!>K:i'^mt<ii^^<ki>95%ff)m 
-tt, *t»ff*L<«i}'5r<tt)9 7. 98. 99i<: 
tt9 9 . 5%OH-tt$^*^S*»*fc«4ik< H--C*S 

( c ) : 2«7)^fttCi3^c^Tii;5ll#^ : 2iOT 

5 /KSJdfcJkt UTi!^^:< 1 1 7 0%<Oli-tt, tf L 
<«i!'^r<i:t8 0%<7)H-Hi. iOi?* t<»iJ'=3:< 
tt90%^DH-tt. $/i>»cJ:'5»^L<tt^J'^:<fct 
9 5%<0P-tt. fit»iL<JiiJ^5:<i:fc9 7, 9 
8. 9 9*yt{49 9. 5%<0P-ttS^^rt&*»*fctt^ 

< l^-rj>S'-K'J'<r^H$-3-H LTV^S^K'J 7 ^' u 

( d ) Wm : 30^^t»t->rffi9!l#t : 1 1« 

LTiJ^^< fc t, 7 0%«|^-tt, if * L <«iJ'^:< t 
80%<0l^H4> J:Off^L<»4i!'^^:<i:fc90%coR 
Ht. $'?»fc:J;'5fftL< »4iJ'^^:< fc 9 5 %<OPI- 
tt. ftt,if^L<{±^}'-^:<t*>9 7. 98. 99tfc{4 
9 9.5 %c0R-ttSr* -rS :tJ4^ < I^T* h ;K 

U-Cil^^:< i: t> 7 0 »i L < ttik'5:< i: 
80%<^^Ht. J:OlffiL<t4i!*"^:<l:t>90%«H 
-tt. $<?>fcJ:'9»*L<»4i!''5r<i:t»9 5%<OH- 
tt. fit)iaFtL<»4iJ'^:<tt.9 7, 98, 99tttM 
9 9 . 5%(m-^i:-^ht^t.rd,i±<W-Xi>hil^ 
U 5 ^' W^l-f - KE^y^^trt^i^tt-eii J: 0 ^rS*aid^ 
'J if ^' ^3*-^ Htc J: 0 3- H $<tSd^'J '^rf - K : *S 

( f ) ffiJim^ : 4«0^*fci?feoTS^»^ : 4i0r 

tt,9 0%«0H-tt, S/^.fe:J:0»^U<«i!'^r<i:t> 
95%«B-tt. fitff*L<«iJ^^:<tt97, 9 
8, 9 9*/iJ49 9. 5%<OH-ttS-^r-rS35i>il)t{iife 

< n-Xhi^V K«: 3- H LT v^S-lf J jf ^' k 
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«4iJ^^<fct80%<^liHt. Xmtt<ii^>^j:< 
ti>9 0%</)m-it. $^.K:J:0»iL«4i!^^r<f:«> 
95%<0K-tt. Stif*L<J4iJ'-^:<tt,9 7. 9 
8. 9 9i/c»i9 9. 5%iOp|-tt$:^rri>A»t3ttt^ 

[00191 *l|BB£^4f •J'^T'f- KJi. ^1 [S5iJ#^ 
10 2 tmi4 ] fiWJ'^Tf-H ( i: Ofctt^sKU'^r^ 

MurCc^lllffittS^WU «1 [i»i)«^ltfc 
143 ] <07t!V^r^Vtt:ii^(om^3»t:!^^< b 
70%iOH-tt. iff*L<J4«l LSMm2tt:ii 
4] W;Kll^rf-Hi:^)^^:<fct80%«P-tt. ID 
iff*L<l4ai [E^#^2*y::J44] <^;K'J'<.r^H 
t'J^^K b h 9 0%coS«e ( J: *)m K*4. i^^:< 
fc<,9 0%<0HHt) , 3f.tiOff*L<i4«l [S 
5)1#^2 iy;:l44 ] «0;Ky '^r^ ¥b{i^^< bi>9 5% 
20 <r««tt(J:0ff*L<{4^^:<kt>9 5%<^l^-ft) 

'^Tf - Fio**>si35^)-ttii^^< 1 1 3 oflScoTS yse, 

10 020] *^{i:^3t. 
X- <Bi) .- (Rz) - (Bs) n-Y 

[0021] r 5 y5fesa<^xj4*«* /::<4^ 

fife'). ;*;l'^^i^;l-5l5}g<7)Y{4*«i^J4^T'ii 

30 SyBggffiTfcO. in(41~10 0 0c0^^y::tt0T 
iH41~10 0 0<»aS8c*:^iJ40-C*0. R2J4* 

Ji^tosc*, Rii4rsy*3ggis*«-e<^tffli 

fcfe^-^S J: 0 C^rifij^Jt ^tiS . mt> it^/t /::<4 n 
ifilXO±^\.^. RiifcJ4R3(7)V^-fil.*>-C-C«$ 

fiST5yisg^<^»4> '^xo4c>;-7-*fctt*t4f 

40 U\ *l%HB<7)ffic7)»i Hr^m«cMI4. in3!)il^V^L5 
0. 10 0i/it450 0<OS<^«-CAO. n*5l^r(,^ 
t5 0. 1 0 0*/t{45 0 0<?)Sir«aS<0t><0T*S. 

[00221 77^^yh{4. -e<0^«o6«±£LJt4fJ 

50 •c*sT$yia»>i$^irrs3^jK»j'^7'^KTifes. 
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1 3 

TV^S (free-standing) j ThhiJ". ifc«-e<X^>3&* 

^i^f/}^. mmm^mi. mm^wa. ^xxm 

liismfjm&izi ^xmirfifhtit yy^^tyhht 
t:»tL\>'^yyy^^y}-Thi>. 20 
[0 0 241 S^>t:»iU^77^^yhtt, Sm^ 
^:2<r>Ti/mmmm^J'^^j:<ti>15. 20. 3 
0, 4 0. 5 0*:t«10 0ffl(:O^L3tr5ye&* 

2<0r5yiaE?!l**O3ldg«JIRt^cliX3fe$ 
<t)tiJ'^:< t i) 1 5 . 2 0, 3 0, 40. SOtTtttl 

0 offlojii^L/cT5 yK^^rrsr s yssBJii^^tf 

[0025] ^!B)^fc?Stt=5r7 y h iy»t tv^ 

^^mmt::^^yyi^^yh 3o 

b<^£\^mi^m!P'Lt:yyrjtyhi:1iif>.MurC 

(o^^nirtty^y^yvx'hh, ^t>\z. mm. 

^th hlZii\>^Xtm&:ttziift2m.^Thty^1^j( 
[0026] *56BS<0;Ky '^7*^ H<7)7 y h-Ci> 40 

[002 71 Ts^ywnzmt&wmiic^tiXx^3X 

a. rxj iiilf rxaaj l±. 20a<05e!StCflqtt 
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[0028] -i?y3r:7Wjrf-H 

M u r C.-K y '^.rf - H ^ a- H t-^&sK'j jf w^rf- 

afflfcJi. *i>B4HirCMurCi:f&=&SnS:K'J'< 
H 2r 3 - H t T V ;K 'J 5 ^ jj-^ K SrigfiWS C 

tr. «i mmm: It ^{±3) iz^-mmt:^tsM 

*j%HB<0$<i>^rSSaii: LX. Mu rCdf'J^ 
n-,i]X ■ T^V'^X<rMn rC-K'J'^T'^KtJit^.i^ 

m^^^^ti. imiHrt Lxii. mtii. *rp 

-b-yvy^^RNA, U:K-»f>f ARNA. mRNA. cD 
NA. yyADNA. B-t>itXZ-DNA>{)<#{f^,il 

x/4i0^ri-v. ^(^x/iz^<rt^m. ^Wiz^tihi: 
[ 0 0 2 9 1 1 ^ 1 oi^fciffi u^mmmza 

V^T. ^1 (5^J#^: 2i^{±4)<7)r5yia»!l$^ 
ist5tpt.t:.\miX^^£t. xfy^u^'vUx ■ 
v^xmkff)^\i rcdfj'^rf-h'isgft^ixs. ai 

J:d^*BBitt»<Offi«S:ffifflL. ajl6««fc LXX^y 
^xia-,iiX T'^v^xyiCUi{29^m^L. wm 
ii>t><r:^m>iiAyyi^:*yV%:9xi~-yyL. S 

mm.. -yrf\vc-^^i'u-yt:%hmm9xi-- 
yyi}iiX/x9^}--y-/m^m^Lx. MurCJiry 

mjf. *1 [ffi?!l«#l*fcli3] (= 

SrTi^f^ J: 5 ^r*l6BBc04f U Ki!?!lSr#l. 

^:S±4«0X 7 ^ o 3 y ;>^X • T>> ^•>>^ WC U H 2 
9<0SSfe*DNA<0^'a->'<07>f7'7'J-?&. a54«l 
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^^^mi. Maniatis.T.. Fritsch.E.F.:^J:t;Saatiroo 
kt>^ HQLECULAR CLONING : A LABORATORY MANUAL. 2nd E 
d. ; Cold Spring Harbor Laboratory Press, Cold Spri 
ng Harbor. New York (1989) (^t. >'W:/'J^'-f-fe' 

^^0mFfsmi:nxhX\>\ Mtt£. mi imm^ 

#l±;t«3] fc^tJK'Jjr^W^r-fHtt. x^7-fO 10 
a-y:^X - T'>U'>XWCUH2 9*>A.^-tSDNA 

100301 *1 [il5II#f-l*fc»43]<0 

DNAffiJIHi, ^1 [SS^S-^2i^tl4] fc^rfcOt 

l«0Jf^'^jr^K#^22fc, Jf^'^jff-HS^l 33 
3 -Ctt t IW±^ H OS<0S?<IS^ 1 <?55j^ i; 7 ^' 

[00 3 1] $^>^rS@aitt>l,^t:, *f&HB»i, TE<^ 

ltj«LXiJ^^:<tt»7 0%<0^-Ht. »iU<J4iJ^^: 
<f:t>8 0%<OHH4. J:»)»*U<«^'5:<fct> 90 

Pl-tt. $ii>fc:J:0»^L<«iJ^^:<fct,9 7. 98. 

9 94fc(49 9. 5%<O^^S^^rrS*>i;t(4^<B 30 

( b ) JBf!I#^ : 2CD^^t:i>7t-r>-Cffi5!lS^ : 2 c7)T 

s.yw&ni=fitLX'j^^j:<ti>7o%<r>m-^. mt 
fct,9o%i7)p-e. ^h^zx<omt<ii'j^^<ti> 

9 5%«0l^-e. §^>(c:J:')fftL<Jli)'^^<i:t9 
7. 98. 99i;t«99. 5%tf^ii*> X o i: 1 0 0 

( c ) i»IJ#^ : 3<7)^M:iZhfz^XS.9m^ : 1 lew 40 

U-CiJ'^:< fc 1 7 OXm-^i. if * L<l4iJ^^< fc t, 
80%<0|S|-tt. X*)mt<ti^^j:<bi>90%m 
-tt, $A,(=J:0ff*L<{ii!^^:<tt.9 5%<^^- 
it. $^.tJ:0ff*L«lii^=3r<i:t>9 7. 98. 99 
*yt:{49 9. 5%t«410O%<^Ph-eS-#rS5r^' 

( d ) Wm^^ : 30^:6fc:i?fcoTS^#^ : 3tC*f 

LTiJ^^r< t> 7 0 %<Dm-^. mt< ai^^< 1 1 

80%<0l^-tt. J:OiaF*L<tti!^'Sr<fct,90%(^H 
-tt. $^.fc:J:'3ff*U<tti!^=Sr<fct95%«B- 50 
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tt. ^<i>lzX*)mL<it:!^^£<tii97. 98. 99 
*fctt9 9. 5%<^H-tt*#tS*>tfcJ4^<^'e 

( e ) ffi^S^ : 4(n±M:(Zhi::'yXSMW^ : 4<r)r 

5 ymmtzitLX'J^^^K ti>7 0%<oH-tt. iSF* U 
< li{!^^< ti>8 0%<^H-tt. J: L < J4i!'^:< 
fct,9 0%c0HHt. $'^>fcJ:Dff^L<J4i!^^:<tt 
9 5%«oPHl. $^.(cJ:0ifiL<J4iJ'^^<fct>9 
7. 98. 9 9tita9 9. 5%<7)P-tt2:Wf 
-tJ4ife<^--C*&dfy'<rf-Hi&3-HUTV^S;Ky 

*:JM*Ky '^T'f - F i& n- F UT V^SiKy if U:tf - F 

u^tiXx/^-va^^^f!) ^. ase^/N'fryr^ 

r^y-^X^'y-rLy^L^ iJCV^T-. s^yjf^^i^^j- 
Fi»i|5r#tf±;Sjtei^i>it^/*^J4^rV A^' o- 

[0032] |gl [ffi3^#^l ^ t{43 ] «0 

yjfi^w^rf-FSS^i^mti.. jiGSj 

il^a«c^:f>t/fcy-^^-*/d4^)-ieie?«. ru, rn 
itdiri^To&i^mni^- F^S y/i^ 
d^Hft<^3-x-f y-T -f • 

y W-Atf COIKJ*:!^ y '^.Tf - F i :itJ47 7^^^ y F «3 
-x-f y^^J5:S«f&. 5Ky3f^'^:tf-F«^Jt. 

rho-«Sn|Ett*Jjfcr^rho-^tt»Wi»± 

i^^-^/l') . y^KV-Aife^ia. Kozakfijfg. mRN - - 

Ai^i^iti-hSm. >fyFay, .-Kyrx-^Ufci^^ 
■^;K^ri:§^^:<kt>lrx^M-T-fy^^5' tsX 

If 3' m^^^iri-U^o-'ri>ym<[^^tsi^. c: 

^\i^h^£hT^ym:zi-YLX\^h^h^j:ho~ 

T-f y^^5^^*^t!■v^TtJ:v^. «;iBr. a^y^ 

mmi. PQE^^^- (Qiasen.Inc. ) tCfcV^T^ 
$tL. Gentz/». Proc.Natl.Acad.Sci.USA (19S9) 86 : 8 
21-824tE38SfLl.<J:3^. '\dflf-hxf->''y'>^r^ 
FTftS**. ^tdl,tV\A9y (Wilson^. Cell, 37:767 

(1984)) •c*»). fctc-e^i^.fcit^Ufc.-Ky'^rf-H 

=f<r^i:Wmth. :i^m\i:m^LX\^hW^t-h^j: 
hit:*) 7 9 U:t^ Fi&a#t6. 
[0033] LV^«cW{4. « 1 <^ii!^ 



1 7 

•C*0. •e<tl4ftfcMurCdfy'<7"f-H5r3-H1- 
S. 

[0 0 34]*l6HBIi*Jt, 5^.: 
X- (Ri ) (R2) - (H3)i.-Y 

^J^jSU. RifcJ:t;H3«. 4li4LTV^-ffiA><0<^ 
I8S«-C*>0. inttl~3O0 0<7)^i:^:J40-Cfc 

nm~3 0 0 0c?:^iJtliO-C*'). R2«*I6 
BS^iia!^t^UfiEMi»Oiye^. 1 J: 0]^$ 

^a^S. ±aL/;5«iO^'J7^'^>rf-K+, B2J4 

;KU-7-aiyt«5^t4f Jv-tf5V^-mr*oTt> J: < . 
XtJj:tXY365-«K:^->T*«l&^^?gB&r4J^. fr 

d— :>sqtf5ft«£fiH|fciiV^-c. vciii.if/t.it\tn\i.\h 
10 0 Otf5ra<^«atCft6. fl!l<0»i LlV3|EjfiEBHiOft«c 
mi. m*«l^rV^L50. 1 OOiyi«5 0 0<?DS<r« 
SrCfcO. n*«l^rV^L50. lOOiJt«5OO<O0 

[00351 *56BB<7);K'J if 9 l^^Tf - Htix^ 7 -f 

tt^KU'^r^K. J:OiSnt«. «1 [il5!l»^2ifc 

■ T'^V^X ■ Mu rC<7).-tf U'^.r^K^n-K^I.E 

h7y;^--KVyE?iJ. ^TtiiRNAxrx-f (edit 
ing) t,L<l4yyADNAl?aii-ft:fc:J:0+Bi$nT 
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my yyj*> hTh&^ii^^mo^ 

[00361 $ i^>izm LV^ftWti. h-fi)- 
^r, 5-10, 1-5. 1-3. 2*3tJ4HlJ>&V^{4 

urC--K'J'<r^Hcor5yBffi5l|^#tl., MurC 

[00371 :^meo^i^izm L^^i^mn. m i 

M u r C-K U H ^ 3- i'-K l> 3f ^ P:t-f K<0 
i^^(ci)^-5Ti!^^r< i: 1 7 0%<7)H-tt?r^rr&JKU 

Ki:^*tci?fco-Ci!'^=S:< h t> 8 0%coH-tt5r*-rS 

^:tf-K*^#»C»* K . *'Ct>i!^^r< f: 1 9 5%<D3 
1 9 5%<^H-Ht?:^-ri. tocotf •CiJ'=5:< 1 1, 9 7% 
9 8%iJ J:t^ii'-:ar< 1 1, 9 9%<0K-ttSr*^4 tf^ 

imiznt 1 1> 9 9%(Dm-^i^i t> 

30 l*fc(±3] (DDNAKiioTa-H^itTV^S^df 

^TT. 0ii.Br*l<D4fJJt^P^^F<ori:t=Mu 
[00 381 $^>tC*l6BBJi, *BB«»lfc:t:J:£L:tffi 

-rs. ^co^.t:iJuT> %mi\m\z. imm^x}:. 
^ SLit'-Ku^^ix'^r^FtiJSg^^T-cvwyu^^'f 
-t:-i^3yrs^'j7^'^jrf-Ft:s^&. immv 

>fHf-i^3y^j t»-^3g<i, ^Wy'jr'fHf-v3 
y**. ii^iafc:iJ^=5:<fct,9 5%, m\.<\t'yti:<t 
1 9 7%oH-e*«*S«^fc<o*ie::sc: i: S^®i*-r 

5 0%*;UAr;l-ft F. 5xSSC (150mM Na 
CK 15mM ^'xyKH:^ Ml •> A) . 50mMl>y 
WtthV^J» (pH7.6) , Sx-fyA-b (Denhard 
50 fslJSai, 10%85irT^;^h5yiJJ:tX2 0iig/ 
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y3a*«c*0.1xSSC (»6 5X:)-cas»-rSif: :tf-Hr9>fV-SrfflV^TeiU8il(PCR) ^ff-^T 

li'j^X'h*). Saiiibrook/i>. MOLECULAR CLONING : ALABO ^^Xt-/ K J r^-f "7-. -f^hh^ m^^W)l& 

RATDRY MANUAL, Second Edition. Cold Spring Harbor. Hfc:t:T--yU^S J: dfcl^StUtr^'f V— (0m 

N.Y. (1989) , ^tc, mnmizm^^tix\>^i>. wttt, r:?'r^'-e^4><o$4>^rS3' iz7--)u-r 

[00 391 *f|HBa. i»!i#^i4<:J±3(c*L/t5K 10 -) im^^-cpcRi^im&t. <x\yc. Z<D^ 

S5}fJ3f^'U:t^FiS?dS:^tr*»i3tl±-eilJ:'9^rS;K [0042] *^cO;Jf'J jf :5'l'3r^KiJiir4fy'<T 

[0040] ^mmizii\,^x:^^mc07ttv>(^U:ti- i ii::ii2tf::\i3 ttzHA) wffijfltctoR-r&jj-yd- 

d^ra-y«. HSftt. t i> 1 sisas^^tf-c [0043]*^. ritS^set. $ <?>^:I,T 

3 0SS*»ii,^rO, ::J'^:<tt50<SS**LTt»J: y'<rf-b-<Ort»t:rS>'ife&«Jn*)r>:t (Mitf, 

V^. #t:»t:tVA7:o-yji. iJ'^< t {, 2 OlSaSrW Jg®*«-oiaJi<0;Ky '^^Ttf-KliSrW-tSJ©^) 4? 

Hli«li. ^ 1 (i^#^ 1 ittt3 ) NA J: d^«5iH±. fc 0*»ft, mffift*»^>iS3»9gjS^<7)5e 

*fa8«ojie^<oai!59fcffl«HtcoS»i|S:*t-5SiiL«: ^7t»i^<ofc«xoaa<o]R0av^i&Safc:-r6<l 

t:iimRNA</)yHr9>J'-ix^*J--yi/t. 7>f «B^{Cck «)fit»5e*>^.ro-ir»/S/y^'t:J: 

:r7y-iot'c;D;><y>'N'-*»'rn-:rfcyW7'i;:r'ft- 40 tit. ^^mco^^v ^^u:f^]^tiXif'k^o jii^u 

[004 11 ^fi<ODNAi&#S>t«XO, *61>*4«V^ ffi^nS. C:*L^»WiafflWdfy 7^1^:tf-K*«. fflJfW 

D N A S-#g$-frS^J^x^flffl^irig-CS^t J: < ft-^j Viil^rit U 7 ^' W^ff - Kfc*t LT+^tfflli§WTj>S 

mtm (RACE) (mtf, FrohMn. etai.. PNAs t:7t(o^ri'm!S^mi^i>msmmmm!iiv 

USA 85,8998-9002. 1988#fig) izm-^KUmiPht . « '^Tf-KO^sSttBTt J:V%. rnSJFi]*«^-<7)J: a^:^ 

rathon"ffi (Clontech Uboratories Inc. ) fc:0«^$<l ?SttB?ffifr*>^>^''ilSfc« HRiZiSmt^tlh. TD 

6aii*ffi<0®£<7^£li. J: Ofiv^c D N A ffiJflwvK hi^ttiit^i . Sttfl:<^mt:^-C# 

<0«BgS^«®fc:fS*K:Ut:v^S. Marathon"Jfet:tJV^ S. HRfc. ^^<0J:d^rl5|g{«irnSai:«:$<ii. 

cDNAJi3IS?iBHa*»^»aaj$<i:tmRNA*»ii,a 50 [00441 aKJ^tcBttSg^S^A, G. T 



2 1 

4S(0D N At^^i^URN AJ^COV^-^^fU^^'D N A 

[00451 mthiz^ *5|BB<o^y 7 ^ u^i- KJia 

[0 0 4 6] '"^^'3'-. igiifflia. ^mm 

V\ *f|BB<^DNAfi^*3|t<^RNA^figfflLt:*>*> 

mtmizxh^m^v^r^i^i^m^tzmth. Mm 

DEAE-x^Xh^VJS^h^yX^x^'s^gy. h 

affi^Afcitf^JfiOj:^^:, Davis<i,, BASIC MET 
HODS IN FDLECULAR BIOLOGY (1986) ^J:t^iri[>rook 
ty^ HDLEOJLAR CLONING : A LABORATORY MANUAL. 2nd E 
d. Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989) <?)rt t^^SOgJ^Sf^ESv 

[0047] m^j:m±<7>itmmi. 1^ y^mm (stre 

ptococcus) , T'H'^^SI (staphylococcus) , j^^H 
(enterococcus) . (E.coli) , XhL'ThV-f 

•fe;^ (streptovces) » z/T/^^^'tOT (cyanpobact 
eria) . tfil^ (Bacillus subtilis) i5XVX9y 1 
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uayijX ■ T'^V^X (Staphylococcus aurais) <7) 
:lt%m^WS^\9A"<.xi^^X (Kluvero«yces) . ^ 
fiiU^^X (Saccharonyces) <n:lt%W^IMk. 
ilVi^y ■r}V\Li]yx (Candida albicans) tJ 
. i.XfTX*<.)V^)VX (Aspergillus) ; Koy7-<7 (D 
rosophila) S2t>J:VX4^Krx5 (Spodoptoa) Sf9iM 
Bori: m*«Ma ; CHO. COS. HeLa, C127. 3T3> BH 
K. 293. CV-lfcilf.-K-'^xX (Bowes) ^57— -^W 

10 ::b%mimm&^'^h, 

[0048] KiJ:S?jS^S:'::«'>K:^f 

O*. illlia7'7;^5K**. A^x'J:t7r- 

Axu^yhi*. as^fefeWcxu-yyhi*. A:^fj. 
a^>f;WX. SV4 0<orfc^/'?^Ai;r>f;l^x. y^'i^ 
-T'7>f;l^X. r^J'^^lVX^ -VV^iX^-j^X^A 
)VX^ '^im^M\^xiii,Xfvyu^^)Vxaii.oi3i 
20 ^A)VX'^^f;ffy<.99—.m.\f^x^Yiii.ifyr— 

mm:ti,x/tzmez-mBsmi^Lx\>^xhx\>\ 

Xi>X^\ m^^DNAmmf:. van. Sanbrookfe. 
MOLECULAR CLONING. A LABORATORY MANUAL (fiS) ^Z^ 

30 $tix\.^&ws(7)c:t^.m^<ox<mi^tLtimmm 
10 049] mmmcrmmt^mii:ifi^^x. mi 

$ix^Se$r^Mfif*:rtK. SiaK*^cl4iffllfi31-^K:i)- 

r^KlcJfALTt iv^ c:iii9<^>'^^+/H4. dfJ'^ 
r^H{c®r<Ot,W*->-Ct.J:<. *)t»4MSi^i^^ 
■f;I^T*->TtJ:<-». *ll^;Ky'<rf-HI4. SSKT 
>-t::^'>A*feJ4x^'y-;|/t)HI. IHlliaj. T-^^yt 

^yy<-i:^-tth. X<'Bihixftimzi^Xim 

14. mmm^urfvyyy i-mm^m^ti 
[0 0501^. •bo^'>fey/*jj:t^r 

50 y-b^f 
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M u r >j jf k>r^ K<?)^t: ta-r^ . 

4!Bj<0iBSfcPtrS^lfi:fr&i&SfiW-STfc^»a. Mu 
[0051] ^ifc{iffico^^«ffc:fiW-65KU'< 

A^y::^iRNA^«!^^Jfc:ll^fflv^-c^,J:<. *>sv^«^i- 
9ffcftrirt:PCRt,L<li'e<^<0Jilift$^ffi>,^Sc: 

fctCiOSSWtCli^aT-^S. RNA (PfflWimRN 
A), cDNAiJil^^rVADNAtHt-tdLTfiOT 

s^tfcio^s-c^s. ^izn-^LtMm. RN 

S^^^:^fcE»OT^^., DNAi^c7>IUii;t. SEffiW 
/ii:y::»4^tt»IS:^* ^rC^y^P'txOD N A7 

=5rDNAC^)a5!I«fc^fc:J:0«iaj-C^S. «itf. Myers 
/t>. Science, 230:1242 (1985) ^^ffi^t. 

mzx-yxi>m(>t>izttzbifiv%i>. mm. cott 

ont,. Proc.Natl.Acad.Sci.,U5A. 85:4397-4401 (198 
5) ^#«S<OC:k. j?^'Ur—b'«ftgr «;t 
tr. RNase. VI feJ:VS2«aT>5'-fe>f *3tl4fl: 

iHiZ-rhZtifiV^i>. cotton et al.. Proc. 

Natl. Acad. Sci., USA, 85:4397-4401 (1985)^. 
[00521 t>d l-5<»>ft«cM{CiJV^T. MurCjf^' 

y&ms0'Sk<, ^B^fm.. se^wara. fc^txae 

m-h1i)tiKl^\^h1n.h (Wttf. Chee et al.. Scien 
ce.Z74:610 (1996)^) . 
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[00 53] i-sT. tpl-POJSStCtJV^-C. 

( a ) *56HB5K'J 7 ^ l^sTf- Iff* t < Uffif!!*^ : 
l*yt(i3<07^'W:tf-Kffi5!l. ifctt-e«77^^^>' 
h : 

(b) (a) 07:7W:t^Ki!5«lt«LTfflffliflWr7^ 
( c ) *^BH;JfJ'<.7*^K. »il L<»±i^#^ : 2i 

10 V^i: 

( d ) *3%B8.-ity'<.rf-K(cjtritn:f*. ^± L<{iSi 

2ifcli4c7).-K»J'^7-^Kfc*tt6ta«c 
(a), (b). (c) *^{i(d)*J^=S:«^S:^ 

[00541 tfz^^mii, mim^t LTo^iwadr 

20 aL:t*l6B»lfU7^'V'5r^K, lff*L<«iSa|#^: 
l*:tl43iO.-KU7^l'3rf-Hco^M)gS<oeiai«. .-K 

*HHitt»^<ov%-f 
•^U-^X) <OS^«c±<i^^<J?fi[St 'J -b- 

-vay (coiuu«ation) iOrt #^<0flf5£l= J: 0 . 
2«5S^5rW1-S4!8Jk <m<0:iicv 7 P;tf- HtJ J: 
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[00551 *l6H80;|f 'J jf ^ U:^^Yt5XX//tit:i> 

"Tlgtc-tS J: 0 ^rS-^cofttSfc: J: 0 D N A V^vcmn 
Tth, mt\i. RT-PCRi&fflV^rRNA{CtJftS 

ifitV\ RNA. cDNAi<:<i^rVADNAt,i:t 
^ t B fi^P C R tfcttRT - P C RfcfflV \6 i: jft^-C 

KKfcffl«W=S:P C Rr^^ v-^fflv^TlEMS-H^ti 
[00561^2 

5 5' -CrrCAnMTGAACGATGC-3' 

6 S'-GHACAAATAnAAAGAAG-S' 
[00 571 i^t^lKBtt. SC: 

X- (Ri>.- (Rj) - (R3)d-Y 

l!SS«i3t«ig«i7^'^Jrf-HSS-CJ»0. mttl~2 
OffmilttiMOTh*) . nlil~20<^^*;tli0 

5' stejaa^it-f-co^corciiifcug^L, -eos- siass 

4fJv-<0V^-fh.Tj)-:>-Ct>J:<. iSF*U<J4^1<0rff 

S. »iLv^*0«c:tJV^-C. int>J:l//*^:ttnttl 

[0 0 581 S/i>t:*^{i. 5' t>J:W^/^>J:J43 ' 
5|£Sg*»^,l. 2. 3SJtJ44fflC0if^'L':t^HiPm*3 

u r C DN AfcJ;t^/^!tl4RNA<^t9)itfflV^S 
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[00 591 *fMBl4$<i>t, geS. iSF*L<*4itBSS 
fc:J:S^«^l!S*«T*oT. «1 [S5!l»^ltfc 

<r>msait:\mT\i. ^')^9v^^Y<r>^mtl.x 
m.mx^>iSiffymx'hh^(nrnm. mmm^. 

PGR. RT-PCR. RNasefiga. /—^yfUv 

[00601 ntx. ]f^imm*r>r)vtimLx 

it±i5two-9-yr;i^+«OMu rC 

20 t>f , WmS&aXX/^ L I S AT-y-b^ ^fi^S. 
[00611 

T ■<'7r\yy>'\)V^M (differential expression) 

tifix'^h. mt\£. f^yrwi^^iv^^xrv^ 

miOtaane. et al.. J. Bacterid. 175:2026-2036 (19 
$n>tRT-PCRS^fflV^T#«E^SmRNA*H^ 

=^FiU-i^3>$<xl.jie^^PI«L, RT-PCR4 
«!8j^iS«li?l^L. r^t^j ORFtv-zf-S-frS^fc 
*>'-C§S. ^>hMJ|^a (I VET) JiCamlli et a 
1.. Proc. Natl. Acad Sci. USA91:2634-2638 (1994) 
t^SitTV^S. I VETtl, WltST-cO^^tcO 

^it>OT*6. CK^^tttCiOH^S^tSORFIi 

■r«.i:#if>it«.. :L</ym!iz.ii\yt. wm^^vv 

h. (resolvase) ^mzm^Ltzmm 

•Th, 1SiSLVxm=^X<nmM.. Unyh'-^-nf (re 
50 coAinase) mBFf-m^i:3mLohryy^^ K'<.^' 
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Mmmsiimizxoim^tihUAi^yyyjoh $*i.tv^s. wi-ar. 1991^5^300^13018^ 

iirrcht . 1^3 yb'-^-- «te^±ffi(J5i»r|^tc J: ^11^14 B^cofflgi^aJifWO 9 1/17 2 7 

^1.. RT-PCRSrffl^^T3ie?ieS>'N-^'-y$-i^ff [ 0 0 6 3 ] jf^l^^f-HSr^K'J if 

CRfflfc. ^ y-tyx-^-RNAi&illBS^SBIi. m 10 T"'; y Ft tTfflV^Tfc iV^ C:n*>«S?ISTWa 

tf;^xsco)ss5a4 8i^sy;:-5feiiiii*>'i,«sit. ijcv^ ^fcctt^^gwtci^fcWfflT&s. mtf. m^i 

'^WtS#**om^:RN AcopgSr^igfcL, >8rai+T [ 0 0 6 4 1 

TR I z o 1 e (GIBCO-HIL ) ^TTmmiZ O^T^ \^tf^l±yi^*J J ^ U-^Tf- h'-eamfc*tLTft 

ffla^L. ijJi^T. TRI zo 1 eSTOiU^DNAas g1tMfl9^*5:i^cSr#&Jt«)«7)^&SMfc LTfflV^SJlfcAi 

eS!!a&i®S#<0^fc:«-5-Ctio-C3tl»DNA^»i 30 T^S. 1 <0»i U^*IBffic7)M«cMtfcV^r. Mu r 

0^ji^U:f'J-VTn-fim\''^Xy—fy^ru~f [0 06 51 *IKB<0;K'J'<r^KtdkfLT^<?>ii&!a: 

•^xwieS'Jd^y-ARNAm^Ak^rSid^^ ^VF. Ti-xjytitiim&f:. »it<«tMjWO 

WWJ. 5' fe^SMtr^^v-SrPCRaBfcfclri-C =f:y^fa-i-f\^tm^mmth^ 

«.p C RT-^^ v-^r-t:fflv\ gjatttP C RSU6 3«WMnB^^«t: J: OS^^itSfii*^ Jgews 

?:8^rV^L2 51f>f^';l/-eilT-fl.. PCR4jRiJ^6 §i[5«ffC^3tt^Ofe»5rfflV^S::i:*J-ei=S. ff«t 

%.-J?»jT^"J;l'r$ Kti^JSL, GeneScanner (AB I 40 Kohler. G.iJiimistein. C. Nature. 256 : 495 

tcj: 'O^^tlX^'^h ) 2rfflV^Te!aiL^-ri>. -497 (1975) : lfozbor^>, Imunology Today. 4 : 72 

[0062] ^^U ff^yy (gridding) tJitf^'Jjl (1983) ; Q)le^>. M)NOCLOMAL AMTIBODIES AND CANCER 

THERAPY. Alan R Liss.Inc. Tr-%M (1985) fciea 

Hmt. \^mh r^?gSDNArM (high density ^ii.hi.otm't<rms^ihtK.h, 

array) j Slfcli^^U -j^ Y^m^h'&'S^fm^iVm [0066] -*ilfii*5-Setf Sfe«x^)«« (*a# 

-ttfc:o^^t■<7)tff«S:^||►fv:tf>O^><0•C^fel>. flFll4 94 6 7 7 8^) Srffl>-^T , *%BB<^!K'J'<Tf- 

H.Chee et al.. Science. 274:610-614 (19%)*3J:l^'e . HKm-S-:*^tn;«c*-^-fl)C:i:**T'#S. i/c. 

fflv^T. i^S5!i^^^ (EST) tmix-hhiMim mmmm^x. h hflas«c$rfgs3-*5c:t*»Tt 

ajte^g»«*«H^$<l)t (AdaKetal., Science. 2 50 
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[0067J XlftfcUT. yT-'JT^XrU^ (phag 
e display) Sffi^rfflfflUT. fit - Mu rCOtmtS 

S«l»ae?^^Sll?LTt,J:V^ (HcCafferty. J.ii>. Na 
ture 348:552-554 (1990) ; Marks. J. Biotechnolog 
y 10:779-783(1992) ) . Ztlh<r>Sim>mfmiii-s.^ 
yi/^y')y^ (chain shuffling) tcj; OeSjS^SC 
fcfeT^S (Clackson.T.<i>. Nature 352:624-628 (199 
1) ) . 

[00681 l?f£<Ofii«c^fflV>T.-K' J^rf- Y^im-f 

•thZ.h1f^%h. m-oX. tOiptt. MurC,if'J'<. 
rf- H ttlimu r C;KU ^ ^' l^^Tf - HttWSfiiLfr^ 
fflV^T. ®fe. i: 0*>tt«lliaiSfe^i&S-rs::i:36«f» 

[ 0 0 7 0 1 ^rf - K . 0|;e.{ft(UIW. ^feg^Wtc 
<^^. 0ii.tf7 y h t L< tt-V h 'J ^^rs-tjo 

(BSA) ttili^-Tt^-/l ■ ■■^^iyT- 
y (keyhole li^iet haewxyanin : KLH) fclt&^^l*: 

MiVtii!LSi-ti><oiz+^^Wmi^LXti*}. ^rV 

[oo7ii»tL<Ji. mmtLii^co^m^mmL 

Tii 0 : W;itrJones.P. Nature 321 : 522-525 (19 
86) ttimempestti,^ Biotechnology 9:266-273 (199 
1) izsm^tiX\.^tXoiz. vN>f:/y H--743Ri0fii 

flcMli. MurC.1?Ujr^'W;rf-H<oa«8lg^iite 

10 0 7 21 7 l^^i-^ HtOiie^mSt: 

^ttS^ (Uolff/,^ Hui.Mol. Genet 1 : 3^ (199 
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2) : Hanthorpe/,. HuB.Gene Ther. 4 : 419 (1% 

3) ) . mmm&^^u^m^^-^f::DNA(omi: 

(M]4>. J.Biol Cha. 264 : 16985 (1989) ) . >J 

;>>;Pi^'>A5rfflV^SDNAifci)b (Benvenisty S Reshe 
f. PN/B USA 83 : 9551 (1986) ) , m^<^W<^'J4iV 
— A«f>A.(?)DNA^A (Kaneda^,. Science 243: 375 
(1989) ) . SmFmm (lang^,. Nature 356 : 152 (1 
992) : Eisoihraun^). DNA Cell Biol 12:791 (199 

3) ) t>J:l^^'0->'^PhD'>'f;l'X'<.^^'-^ffll^ 
10 fc>f >'h';K®fe (Sceger^,. PNAS USA 81 : 5849 ( 198 

4) ) ^j:t'm^^j:im^m\^h. 

100731 

\tim}:A>\^<\tim±<nwmx\>i.\^. mm. co 

20 ligan^. Current Protocols in Inmunology 1 (2) : 
(1991) 

[ 0 0 7 4 ] 'J'^r^ KtJ<ttJf;Jf J 7 ^' W:tf- 

W-^r^ K^r^>tf (clffiiJif J'^.Tf - Ht> il^^K'J 3f ^ 
1i)hffiX9^)-=.yy-miiim'fh. HR«fctt. r 

ti>ti>hT^-xv. ry^d-xvMmmmi. % 
mt:imnM. ^jnfyi^. tm^h-yx 

40 <^fitlBj'C<b-?'Ct>J:l<^ (Coligan et al.. CurrentPro 
tocols in lounology 1(2): Chapter 5 (1991)# 
M) . 

( 0 0 7 5 1 mzlt^^TftV^ 
50 x\ ::*i^><OXi»U--y^^i, .-Ky^T"-^ 
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fe$-fr6!|!j®^«|-rx^ U--y^^^fflV^Tfe J: < . 

fftSSnS J: 3^ril[^S«-fflv>TSJM«Tyfe^ *■ 

i:n%-fi>:itiiT%h (D.Beimett et al.. J. Hoi. 
Recognition. 8:52-58 (1955);j3j:t^.Johanson et a 
1., J. Biol. OicB., 270(16) :9549-9471 (1955)# 

M) . ^^r^')^r^Yb.^iiiiX//it:.\mm 

^^T, «*<OmRNAfcJ:l//^/::{i;KU'<.rf-K<0 
-=^>y^i1^ih.±XX%>X\.\ mx.\£. ELI SA 

i-)mw^m\^xii^^}^r^Y<r>^yiit.it\msm^\^ 
t^^ffi^v^Ti- Yff>^i:m.mit:ii{mLo hwm 

[00761 *||BB{±*:t. MurC:i(V^r^Ytt: 

ii!tiV5ii^i':fi-Y<mm. nu^mtixx/zttdm 

mX'S>i>{t-^cof^mi:nM ( T^-x Y ) ttzim 

m (Tyi^zf=LXY) tt^^^m^thtiifxo^^ 

ffit«^«!aS (hi^-throughput) Wlstf^^^lx 

h. ^m. r^~xYiit\try9^-xY^x9^) 

s ;K y H<^gis^* fcJi ')ijyY ^ ittf^iSR 
JES^«J. IS. itlill&xy'^o-rt>L<{iiaM<^ri: 

Wat. ^\ircr^-xYt.ti\xry9d[-xvxh 
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:>lK- Y^h . mm=HfiM u r c-Ky ^ri- y izm 

-&LTtf^Si&a0'$^VvJH^. -«ri?*>MurC.-Ky 

10 i^y-t'fUY'^yxy^i^By. i>h\>yii^i-^y 

^tfciOSSPT^?.. i<0j4iK:WUT*ffl^:ydf-:J' 

r c--Ky ^ wjt^ h *<:ii^y '^r^ HStt^^^t 
i6§-rsy--K-^'-iiei^. iJit/as^^T'^^^ 

[00771 *5gBB;Ky ^Tf- K ^fflV^TISfe^*>t{i 

t. ztih<^:fjm, u/fyYt^axx/^x^x^y^y 

-m.^Z.i5\.^X. d^y'^7-f-HS:J!ll«t^(mJf>« 
I ) , («;ttf h*:t^yfli) *fctt«iajfeJ:t^ 

<mkttiz^y^^<-i'ayi-i>, mcoimi 

mmryx^y^^xxf^^^tmmir^itr^, z 
tit><oxi'>j-~y^:m^m^^x. --Ky^r^Kio-e 

30 (r)^^i^'\cri!^t^^-ri>4i*J^r^Y<OT^~XY 
iiiVTy9::f-XYimMLXtX\\ *»*»^Ty-fe 

[00781 m^t9'l^f:HLt:^^mri>m:»ms. 

miHgffiil^FS (rotational correlation tioe) iti 
aEWBie (tuibling rate) izm^h. %1<r>gi!^U 

jL 1^-:$' -.-K y Yi>t< y '^rf - y t 

*g^Lfc*BS^=5fjLU-:J'-;Ky'<r^H<ork§5a 

[00791 myt^^/u^-^m\'^x. jESw^a 
ttzummm. ht^^im^f^j^r^Yiz^ 

Lt:SS§U^jLl^~:^-it!V^ri-YizX*)m&^ixS> 

50 ^-pJr<oabB6feH-csittsc:i:*«f#s. 2gO 
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10 0 80] mmTyx^ymim\'^x. mu^^ vyi:!'u^i-vbit^t<m^s>h\.^ms.mizm 

-:?-.-K'J'<r^Kfc8!l<0--ifJ'>?.r^Ht,L<l4/J^^i- aL^rte^TAS) , ^'J^n-VUXX/Zt 

'Fbffy^izm-h^mm'<r)^?:=t-^--f-t Z b tiiiii^O ^ 9 W-jT^ K fcft^t Ojg-^&l. i^ifflSf^ 

i6«T^ fil^i^^ hS&g (site density) t:fcV^TJ5 fflA»^>4tSi^:/-^;l^<?5#tt* fc«^R«ESr«iaj-rS:: 

{ti:iX*)±tt^M<^{ti't~if~-ri>ZbiZi*) [0084] Mu rCry^'::f-Xhoryfe>f<Ot>d 

BIS^^r^.Vt:jBSU=^aW-^'-.-J?y'«^7-f-Hi:»kO mtMn r Cti^^i^. 5Q!^t> t<tty;{ry 

m^ri-]ii>L<iPm-i^^b(m^lzmthRim t/i«S®t>L<»4U;<^>'H«fin&i:S^^S. ^ 

[00811 i/y^u-i^a yj^r-z-b^f ^fflv^T. v^i^ifijtsaftLfcMu rc^^f^iJEmtzmmt 

^'-dfy'<.rf-K<,L<«4S!i<o4)^i:<ot&^soffia 10085] rnm^ry^f^-xhii. ^^mo^tio 

mimc^ifhZbifiV^t, JS§U^:lU~^-^ ^i'l':*'f-VtiXX//tt:iiJtf*J^r^\'bm^L. ^ 

■^ti:iiiss§u^^\^-^'-Jt(v^r^vbJip)^u^ ^jc^mm^. '>^rf-K, Tuo^r^vxh-yxtx 

ri-V1:>L<wm^bcr>^i;mf9-i>4t^ii^ ■ ^\ 

i^i-/l'i:m^^^i>XS>id . 10086] mtEfm:Tyi!'^-Xhli, ^fJ'^r^F 

[00821 ICSA>f3i--fe>1)-H4AMBRI (Aust 0*S^fi[tJ£^L-r-?-^7)a5fi[S:£SL. -eiltcj: 0«B 

ralian Heibrane Biotechnology Research Institute) Wa^t^^1H-b(n^^1tmLX , iE^^i^Tfia^^ 

y^-<r>T\^s. yi'yx y-ryxbmm) <r>m& rf-^niryf-^vx^Sra^s d^K^co^^ 

'^S^^X^it^mz^. Ccorrn-^lieOHKOTHS 40 HOV^TOSKCHLTU, Okano.J., Neurochei. 56: 

"/ ^' yx^fl:rt>i]»tt*«t> *) . ajSWt*!. /J'^^J^ SeO ( 1991 ) ; OLICODEOXYNUaEDTIDES AS ANTISENSE IN 

3yt'^M»r;P7^:/5y— <')5Xdi«'3r^*SaJIX^' HIBTOBS of gene expression. CRCrWX. T^-y/iy 

•j--y^ta^S. -by, yovrm (1988) 5:#Bg<0^i:) . 

[00831 :mmcm<DMimizt5\,^x. ^^^v fsmrry^^-xui, mu r ctcraa-rs-ft^is 

^ri-¥isxtftt:ii^03ti'u^'f-ybm^f>h\m xx^^ffysm^^^t, mm^^v^n-Yryif 
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10087} t>!>mffy^mrii0^ri-m^lAur ff)3dGmmiimt. ( c ) itSSfUtRJEStt, *g 



y'<r^K^^t?;tfJ'<rf-Kf&-5Tr5y*/;:{i;& [0090] §<?>^I.S«fcfcv^T. «?it»f 

;^^^^^>'5^^^g<O2 0, 30, 40. 50. 60. 70* MurC;Jfy'<rf-H*JJ:tf/iyi«;tfi;jt^'U:tf-H 

■CV^-cmS<Oi^t:X?-b-y h«:-«t:tT^&rS^A 31Srffl« (0«;t{f. 'J;^^^. Sit*. 

[0088J ioT, tdlo<r)®«fcl3V^T. hzb^itts, *> 9 1 ^^rStiiv^T, ^ttOrtittt 

H*^ : i>h\,miHp&ni*J^T^Ytii #&iir»ttJgJB<Ddf'J'<T^K*S4LTt, J:v\ *»36» 

h.W.^',V\t: 30 [ 0 0 9 1 1 3 ^>^rS®Blfc:iii^t:, *l6BB{i. *lfflB 

f-H: ^'7X (I gG, IgM, IgA, IgE)<0^:/P 

(c) 4:5|BB4fJ^T^KfcJ:t^/^ytH;K>J3f^U3r S. »^Lv^^^o:/yy{ih M gG (i^tJil 
f-K5:l6^SiW)BIK ; fcSv^fJ gGl ) «oaa<^P!^^T'J> 0 . il^»ib>>Wr 

(d) *f6BB,-K>J'<T^HfeJ:t^/iy::{i;K'Jif^'U:t U^h. !^^<^ftf*0ifctilr^T. iljBGgaH? X a ^ffl 

( a ) . ( b ) . ( c ) *>ttt ( d ) ttflSiS^J-^** . *IM*OS 4>^:S!Baii*>*»S 

\0089\imWr^')'<ar^Yiii.Xf/t.tAtiir^^)^ a^effi<^liB^^ajKW094/2 94 5 

^'l^:t^K^. ;K'J'<7-^HiJj:tf/*fclidrU3f ^l' 8t>J:VW094/2 29 1 4fc:£V^yt*$flS. 

:t^HOr::f-Xh, TV^rf-Xh^fdiffl^^Ofi} [00921 $ <i>tct 3 l-:x7)rrD-f-fc:feV%T. % 
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Si-^/cllSHitS-^-^itS ry^^yxW^ammi: v^Tl.ai$^v5*^<0tf i tv^fiiS^^ ( M u r c 

^iSth mtli. Oligodeoxynucleotides as Antisen ;K U'^T-f KtJ iV/tfcttjK U 5^' H<or:f- 

se Inhibitors of Gene Expression, CRC Press.Bocca ;^ hfeit^Ty^':/'— X h ) ' mz^^9 h^KODi^ 

Raton. FL (1988) "W Connor. J. Neurochen (1991) 5 A.y aVN'^'^'- • tro"J|^S<?5^^fc;^rfflT'& 

6:560#!i) . f^t LX. ^'SFf-t t ^>izEMii>^^ t. Z<OX d^j:im\i'^V nA^' ^~ ■ en 'JiBItt 

tf. Lee et ai.. Nucleic Acids Res (1979) 6:3073: C tlWW^i5Xr/W^i>itmti>. 

ooaey etal.. Scioice (1988) 241:456; Dervan et a [009 7] V^'f-y 

I.. Science (1991) 251:1360#g8. Z.ilt><D^*}d[yi 10 ^r«?>t/t:Mu r CfBS<^fif. 0ISf<O 

[0093] :mmmv^^ti?> d n Asj^dfi, , a^v ^ ^ vit^ Yff)^w\<n^^--m.ifi^m^izi. o 

H§iiyt:Sfi<0T5/*SSIS«S:3-K-r^DNAiI?II rCdfU7^'W'3rf-KfcJ:t^/i^«4^U'<.rf-h\ i 

i>h\>^\ii^^^y • ;!r/PXf/ifcli<6<0fli>»<DmRNA 3t«-e<^77^^^ybtt<{±|gSS:mfcS®U. 

<osii?ssflawis-fflv^-c. mt-rh^-'f<yi^ 20 ffl*sr^. ^tiafflj^. gt»iu<{ix^'7-fo 

[00941 *iiHB{ii!t. mifnmmi,dmth. imi:m(,-th:}m{>imth, *i6hb<o$ <i>tt 

IB. if* LKmmmmsm-^ h*jy ^^xs&tmi 30 at. mta. va^ ym3LTimtti\mm^ 

[00951 *l|H*0S4.fcS!l<0SSI(^J:ixtf. Mu r S-^ti. S^'itOn-r^ LTa&F*0fa<O 

tt*jtJisattr:^-xhfcj:rxr>'i'::/-xh*«g« '<.:5'^'-«DNA. RNA. y-if-T-fA. mmm. D 

$*tS. *l6l»0T>:?::f-XM>J:t^r:''-Xh^ffl NA/RNA/W^U -y K, DNA-Se«^*fc« 

[ 0 0 9 6 1 riyN-i' • to ( Helicobacter 40 [00981 h^stmmi. -J-O+tC^feg^ 

pylori ) (*Bgja«rt»^ ■ eo'j fctv^o ) a ttifS^^nmhmh^^htK tt:.\m%LX\^h 

national Agency for Research on Cancer) (1994) S '^ri'YfZl^hfl&'^imi^-fhfk&^imiS. 

chistoaoses. Liver Flukes and Helicobacter Pylrari t^fcoT, iJMu r C;KU JC^'l/3|-f-HJ3j:t^/4fc 

(International Agency for Research on Cancer, Lyo \i^tl^i.^n—Y^tlh^*)^T^Y. ^fd,i^<r>i^ 

n, France ; http : //www. uicc. ch/ecp/ecp2904. 5KH5Ky^rf-H<7)t5:i5^a-KL. 5KS-ti>DNA$- 

hti) ) . $^>tc. CioniSSSf5jaBHi. fiifi(C^:-> ^tfffl»i.Mu rC:^^}J9V:t^YiiXlf/tti\ti 
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ms&<Dm.m^hms& (co-protein) tm mimhn^^^^yhmxx/^mmi^^^yt:^ 

Mt L<ti, $^,t:. '^t^ ^ 7X - >f y^/pxy-f HaStttcffiSL. m(fmmi\^izJ:'yX^^izm^' 

(HcMphilus influenzae) A^i^cOU^KTaT"^ i^D. g^S. *^BBi&*sa<OMu rCd^'J-^rf-FtJilXdf 

r;P^'f-:ty-S-h5y>^7x9-Hf (GST) tfc 10 U jr^'W'3r-?-KKOl,^TK»L3t36«. C:<^M»i59«<0 

^i^it^x^-rtiMz^Lxhxw *is [01031 mm. =¥«y htsii^s-^- 

o. Y.<i>. Science. 273 : 352(19%)tE«$*tl. J: 3^ !Bstft4$it5. Mu r C-lfJ 7 ^'^:tf-KfcJ:tX/'* 

[010 01 ^^c, ;^:J'7^o3./;>!?x • r li;K'J'<.Tf-H*^v^{i^fi^>i7)r:^-;^h^/v:{iry 

aasix>t:Ky7^'Ujrf-K*!t«j-ei0!^s<07^^^^ xmrnx^i. iri}^?>mmiii. mm. ntmmtf:! 

'J^r^H^fflVK «ffiffl«l^<0«fflOf=r«S- [0 1041 *l6HBO;K'J'<r^h\ sK'J^^'W^i-f-H 

\i. wm. ^/c^tfixmrnm^xh. t.ti\tm. mm. b*)m. mm. tm. tmp\. & 

^<r>m>a^\zi:h&^^^imnm. m. mmn. ms.n. m^n. at. tm. g^igsst 

?us. =mi.tz{iSfnxo^^mzmh%ifimf 40 isg^s-^tf. t^-rti*vms&^:, m^<r>x\.^-)mx 

Cytih. ' ts.^$n6.^i5xr/miz}5\^x.m^mim 

[01021 ifmmitt:. :mmfb^emit:if izmmem. mm. mv< limf^ismm' 

«ct*»*>=5:sv^^yK0^ta^i.. mBumxim [ 0 1 0 5 1 mmm. mm. v- 

^tid&<DT. 0&ntm^ (mm. at. mmi^. a. \3—>ay. mm. ^sm. ^Mm. -r^x^it 

xf^<rmit:m/ii^<om. m L<^mmtm&^z^rh mm. mn. m^m^'thm. «cfH»^ 0- 

m:mmimtt:iimfimi-^^Lxi,x\\ :^^^x 50 ^^^^^^u^y;!. s^&9^<oaflc, 09;e.(f. 
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jio^mmi. «i^r<^i~9 8«ft%i&««Lt:«>j: 

[010 61 $/5>=3:S!B«fc:iJV^T. ^IKHJi^ 
o-x. ^^y-feo-;K :x.9J-)V^ ^iXf^iih 

[01071 msm. t hfcft^-rstcii. -B 

i^iSStt^tOfflitt. 0 . 0 1 mg/k g— 1 0 m g/ - 
kg. ftS«t*±i?>lmg/kg-C*S. l^^trUT 

miiT-rn^. mma^-ryv. 

J^ilT—y-lV. aiK^ffKKBfif (continuous aabulat 
ory peritoneal dialysis : CAPD) 
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[01091 iMLtimtizimtx. ^^nmm 

x^h. mmtLx. ^^mommimTMizm. 
^mim-r<r>izmx^?>. msmma, mL< 

mttiummm^m-tm^. ixtg/mi~io 
m g/m I (ommzmx^ h , 
[01101 mizii^ '79i-ymmmMmcym 
xhh . a^ior i/jL/NV h i^m Lx^im^^ 

20 0.5~5jug/kg-CJ>"9. »*L<tt 

i~3jiia«si§ri~3iHis*-r5. *i*t3tffl«K 

[01111 ffiJUr-^^C-x, j!M3I5rigjK«c«|>(^)ffi 

7cfej:t^3»5ci8jt&^L. mmmmi^^h'^ 

m^ttX^mxi>h. atiJ L-iOClWi^i^ 3 y^^>t/ 
KCKTH:^' 1^3 ytc||BLy::il««<OfflM rSSUr-:? 

50 {c^titimmmmimmL.mm^i^fizsst 
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9. n-yPK'v-X. fcit^SJfc^'^^' Y)V9tWf-9 

[01121 *||BBtt. *f6afl5jfU'<T^Hffi5«t>-J:t/ 

/•tfiXi^m^^ U ^' P^j-f - Kffijii ^ Li't: 3 y t 

K<0S5IIS:^tr;Jf U Jf ^ f - H ; ^HBfl^K U '^T'f - K 
ii»ll<0S?i|«:-iftf4fJ'^7-^ H ; 'y^£< i: t> 1 ^iWl 

.■KU Vi:^ FBJSo-b y h : iJ'-^:< i: 1 1 ocoB^d 

h ; *fKBJKy'^rf-^'i^5^l<oi^5lI^#tfdfJ'<rf•^' 
^•r^- F L-CV^S.-KU if ^' YW^ ^mtf-^^ 

'^r-f K : il^^r < i: i 1 o<^i»il3!i**^BB^ l» 3^ ^' U:* 
«y h ; iJ*'^t< t, 1 o<Oi»l|*«*»HH;If y '^Tf- K 
F ; J 3f U^T^ Y'Sm<r>Wm Sr^tf^U 3f 

y if ^ Ujj-f- YmM:^^-^^ y FTfcS . 3 

xM. ltrlR7n.ytf-T-f ;^?. T—y. ^f- yy. 

mtit\t^- Y^ixkm^mmmiitmif*mi 

Xx-f y? (cladistic) ^*f> ffi^Ot^-^^i-W^, H 
^1^^. «ii!SS3-'Jy^^ (calling) , 

[0 113] ::iV\Za.~9-\i^^hWk\mm'&.<m'^ 
Hi^4-#tflS 1 <0;KU if ^' WJl-f - Ki^lt 3 V 
1 <7),1? U ;r l-jj-f - Hffi?il$:i!'^^< 1 1 1 oolB 2 

117 ^ YtiiXiiir^'i^r^ Ym^>L)m\^xim 

[0114] =iyea.-^-K:J:S^rSJ±iaPtt«H^ 
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Hi^^-i-Om 1 y '^rf - FSJ^iS: 3 y t a-^'- 
Tf - HiEfil 5ri!''^r< 1 1> 1 -:><^lg 2<^)--tf J jf Ujff - H 

[0115] $f>t3ybrj.-^'-tcJ:S^rffi<i4fJ3f 
^'W^^HT-y-byyj-ffltctSft^n, ittrffili. 
*5^K*KU Jf :7 UJJ-f - HEJil^^tfm 1 'J jf ^ U:t 

iJcv^-C. ^l(0dfJ7^^7j-^HS?iIi:i!'-^r<t 

[0116] Hfmm^ ^>^rS flftJtf«4.-}f J if ^ 
YT'/-t:y/V-<0tiifX/)ay\:fjL-9-izXh:^i 

mt. mmi. *m!itv^^^\^:*i-Ymiittt 

mi co.-K'j YWi'k^yii^y.—f'-mi^ji^ 

20 Kffi5!lfci!^^r<i:t)lo<om2«04fi;jf^'l.'3r^H*yt 
[0117] *f6BB<7)t, d 1 o<7)»i Uv^i*cfia|fc:*jv^ 

Y : fc t> 1 o<Oi^*«i^J»^ : 1 t3ttt3 
«OS5iI5r^tf t<OT-*S'-K»J if ^' Usff- KS^W: y 
30 F ; t lo<iDS?il*sa5i)#^ : 2t.tzMA<rm. 

5!i^*tft><o"c*sdf U'^rf-KSsiKo^-y h : mm 

1 i7t«3«i^$:#tf;K'J if ^'UJff - Fffijil^* 
^X-rJ'-b y F : : 2ifc»±4iOai^J^^tf^ 

U'^r^ Hffi?d* 3- H LTV^5;K'J if 9 YS^ 

f:m'tT-9-tyh ; msm^^ i *fc«3oi»«i&^ 

tt^V^r^ Y;'J^^j:<bi>l ooSJUa&ffi^llS^ : 1 
ttzliScoWmtr-ttthc^Th^^V }t9U:t^ YSm 
(O-t'/Y : '>^r< b t> 1 o£7)i>5iI*>'iI5iI#^ : 2 * ttt 
40 4<7)i^^-^tft>£0-CJ>S'-Ky'^r^HiE?!l<J>fe-y h : 
l*^{430ii»«lSr^tf;K'Jif;7U3r^Ki; 

^trsKy^rf- Hffi5!I5:3- K LTl^S^y if :7 l^jTf- 
HS^fli&a-rT-rJ'-b -y F-C*4 . S (:>^hm UV«t: 
IfflHco^frCTi, fflPtt<0Pl^i&ff d^ii^xonytra- 
Jf^ Hi!?li&i!^«r< til o<r)d? y if ^ pjf^ Ytti\i 

50 dfy^rf-Hiwi^itiSLTfflHesri^^sxs^^ 
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[01181 $ *>=3:&»* L\.^m(r)mmii. tm 

•e, SE;lf 'J'^T-f- Ki»i|S:i!^^:< i: 1 1 OiOd^U jf ^ W 
[0 1 2 0] *f|BB<^3i?,^rSAfW«»i, fflKtt<OH^ 

[01211 *B)mi»fct5v^-cgifflUfc-r'<T<oxft 

[01221fflS 

fl£« ^^7. 1*M, feit^b hfldS*, =5r'ol^t:Fa 

kWSXW J fcJi, i^=Sr<i:t2o<0fiiKt&&Hy 

[012 31 r#«c«fi («t8rCt^) J ttt. fflfrat 

/v:Ji4!|?ji5feott?J^SillcL. mi. 

3itffl«s. ^ 
^^a. w^\i. fflwcfci^. ex. ifcim&i- 
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(mm. Mttawife, ^eiaas 

ife, ¥«ISife) . T^MSas (WiK, Sllffi, Mill 

s,mi mm. i^m^) . mm. 
ik. ti^m. fmk. m\^. m^mii.mmm 
ife. mm. mii.xfw^m. mm. wm%3k. 

mm. issm. mmm. mk 
10 A. mfsmk. nmm^) . ^shx^iz^xxmrn 
mm. jfeiniffieRHsffe, ^m^) ^^iirthmm 

[0 124] rsi^e (mirciySi) J a. imn. 

tr-kOn-K^tutSatrV^d. -mz.^\^X. EP- 
A-04 6 4fc:tt, S!l<Ob hfia*fctt-e<0-a5i:-*g 

iS[#3n^igH!«!iffl^w^<bm^.iis mm. ep 

-A 0 2 3 2 2 6 2^) . V»<0*H7)ffl3^t 
30 [01251 rg-ej (1, 4i»-C*"). £ 

a. Coaputational Molecular Biology, Lesk, A.N. 
S. Oxford University Press. New Yoik. 1988 : Bioco 
Bputing : Infomatics and Genone Projects, Saith, 
40 D.W.ig. Acadeaic Press, New York. 1993: Cbnputer A 
nalysis of Sequence Data, Part I. Griffin. k.H.H 
J:lXGriffin. H.G.S. Humana Press, New Jersey, 199 
4 ; Sequence Analysis in Molecular Biology, Von Hei 
nje,G. Acadeaic Press, 1987 ; J3j:t/Sequence Analys 
is PriKr. Gribskov,H.:B«):t^Devereux. J.IS, M Stoc 
kton Press, Netg York. 1991 : fc itfCarllio.Hfc ilfl, 
ipaan.D.. SIAM J. Applied Math.. 48 : 1073 (1988) (c£ 

m^tLX\,^i:m {ztii^izm(>^j:\>^) itHb. mfir 

50 hmt\>^mii. TXh-ri>smfSizm:m-^i:^ 
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Lv^ayti-^' •ro/7-t.:frffi«. mm. gcs 

7'0^''7A/'C>y^^— y (Devereux, J. Nucleic Acids 
Research (1984) 12 (1) : 387) , BLASTP, BLASTNtJ 
it/FASTA (Atschul.S. F.t,. J.Molec.BioI. (1990)2 
15 : 403-410) ZtHzm^^\>\ BLAST 

XruyyAlMSltSXX/mrm (BLAST Manual. Altsh 
ul. S. 1^. NCBI NLN NIH Bethesda. HD20894 ; Altschu 
1,S. <i>. J. Mol. Biol.. 215 : 403-410(1990) ) *>^> 

(Snith tetenBn)r/l'::fyXAifrffli^-^|^-e*^ 

[0 12 6] .-KU'<rf-KE^<?5ifc®tf5;tAW?5;<- 

1 ) r/l'::/V>^^ : Needleaan and Uunsch. J.Nol.Bio 

1. 48:44>453 (1970) 

aMf7 hO^ifX: Hentikoff and Hentikoff , Proc.Na 
tl.Acad.Sci.USA.89:10915-10919 (1992);^i^(7»L0SSlM 
62 

^-v•yr'<.-^;^x-^-: 1 2 
^•)r y TW^i-lVy- -f — : 4 

:Llxt>(nf^^yt-9-ii:mLX^mtt:rxiir'^j>,\i^ Ge 

netics Conputer Group. Madison WI.:<)»A, ^^-vyTi 

.•K'J '^.rf - ^'JtfS<0}'::«x^>tBS^>'^•^;< ~9~-Xh h 
(xy K^^f-v •yrtc-:>v^■r^-^;^r -f — *#i>^ri^) . 
'J ;f ;? ^:t^ Y]mfnik3h<mt. L vv'^^-X-^'-ii 
Tie«0<,cD5ra#-rS : 

1 ) 7yl^::f UXA : Needlewn and Hunsch. J.Hol.Bio 

1. 48:443-453 (1970)- - 

lMr?M;>7^X: Vy^=+10. 5X-7y^=0 
^■ir»/7''^^A^^— : 5 0 
=¥lr -/ ^ - : 3 

C:il^><0>'N*7P<-^'-tCj|tTWffl^ro:/7Att. Ge 
netics Coaputer Group, Madison MX.Ii^h '^^•VyT'j 

[ 0 1 2 7 1 4f 'J ^' UjJ-f- Ymxfi(^^)^r^ KHo 
V^T<0 r^-ttj fc»ri»*UV>Sl*{i. ( 1) 
t>J:r^ (2) tfl^SilS. 

( 1) ? <i>fc:.-K'J ^ WJi"^ HoRfWsntt. : 
l^!!ili^fc:«L'C^=Sr<fct5 0, 60. 70. 8 
0. 8 5. 90. 9 5. 9 7^/t:«10 0%<Oli-ttS: 

3f^'^^f-Kil5i|Ui»iI##: l<7)*fi!ii;5ili:|l--CJ) 
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(h7>i^'i^3>Joit^h7>xA-i;3y^fi^) ^ 

3j-^HS?iJ<^5' tyt«3' *Sg<OfiBfel.^^{±-eni?> 

*01 t^tt-?-njat<^)3^Lfegt LT^tTt J: 
^#^: l+iO^ii^'^Jr^KStfcffl^cOH-tt 
feym ( 1 OOTfl-^^ttcO) i:Sr*»ttT. -eo 

10 mmm^ i ^c^^if i^*^ HiD&>i?,iiLgi< 

nn^Xn— (Xb • y) 

^ : 1 ^(O^jc '? Vi[^ KSrCfc 0 . y ti. 7 0 

%^:/c>0. 70. 80%^ri^0. 80. 85%^r^0. 
85. 90%^r^»0. 90. 95%^:«?>0. 95. 97 
%^^»0. 97. 100%:3r^l. OOT'fcO. ■ «« 
c^m^^-ej>0. x.fcyfctT^aT^rV^JiflJOfeT 

*^: 2<7).-KU'«^Tf-H£3-HLt:v>&^y5^'W3r 

^#^: l<OiM5;5!li:ig--C&oTt.J;<. 
^. 10 0%^--CfcoT<>J:<. &5v^4jH1Biil59i: 

ym.x7bh^m.%,x(nmk<rmc^^vx\yz\, 

30 J:^^ (-ecOJ^. 0 0%*grcft4 ) . 

*»SSHfc«. i!'^r< k t lffli<^)eE»^>3t:*. ffift ( h9 

yi^'v- 3 J:!^ h 5 yx/N'-i/ 3 Vi^^^ ) t fc<4Jf 
A*»<c.=SrSSfJ:'3SS?Sn. W&mim^^'i^^Vii 
"irYWm 5 ' tytJ± 3 ' 5feSg<^fi[Sft6VMi-e*lfe<^ 

3tde(>^s<^[gi<^>ta[S(ci>v^t:. ^s^^K^^tc^Bv^ 

^ : 1 ^i?ff)^mm.z.mi(m-^^mm.^ i o o 
40 mi^hmA\<^t\izi^'om-^%mz->\^xmm: 

tlh : 

nn^ Xn— ( Xn • y ) 

<^«ISSTftO. yl4. «xlf70%^r^.0. 7 0. 
85%^:/o0. 85^T'*0. xnfcy tf^^grC^l^ 

101281 ( 2 ) $ i^tC-K •J'^r-?^ H<^«cMI4. ffi 
50 m^:2c»jt!V^ri-¥msmt:itLXii^^j:<ti> 
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50. 60, 70. 80. 85. 90. 95. 97tt: 

tt 1 0 o%<Dm-iti^-^h^v^r^ Hi&^omaisK 

i& 1 0 OTSllo;tfif:^WC. -e^^i&iSII*^ : 2 
+<^T5 /^*>A>IIL?I < .1 J: 0 r 5 yiggfl: 

Da^Xa— (Xa • y ) 

*<O^r5yi^Ti)0. y(±. mJ^7 0%^:A>0. 
70. 80%^:^>0. 80. 85%^:^>0. 85. 90 
%^t>0. 90. 95%ti:hO. 95. 97%5:4>0. 
97. 100%^<?>1. OO-C&O. ttSfOSSL^^-C 

•^XijXK. i^xiy*>. 1 0 0%I1— Ct>-oTfcJ:<. 

s>i>\^iimsMtmLxhimm<omT<or^y 
m(^{t^^Lx\,'^xiiX\,^ H-tt%Jii 

-tt^N'-- fe^htf ( loorsoofctc^) $-*Hfc. 
(mimm"^: 2+<^r5yiss*»^iiLgi<c:fc 

naSXa— (Xa • y ) 

nattr5y|@Efl:<^8aT*0. xaliiSW^: 
2+c7)ifer5yi!SrC*'5. yli. «i.ff7 0%^f> 
0. 70. 85%^:<i>0. 85^*0, xafcyfcO 

Xa*»^IILgi<. 

[01291 r^^ic^^i^fls J (±, ;KU 
-^L. 'f-fi4>*e«F«li»SlK:tJV^Tfi;«c«:4JS$-lir&/i«> 
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•ri-vttiiisvj(^u:^i-viznLxii *) t+nw^ 

h, ^m. (ssTt,^) J t«#aii)fi»K^?*i5-si* 
t. lasffl). n^xa. SAis. 

10 [01301 r^ye^futj kJi. rhK^tJ: 

f-m. mmr^m^hmkt tx(o rjMistutj 
[01311 r^fe (i^Brrtiir) J «. (i)strept 

ococcus. staphylococcus. Bordetella. Gorynebacteri 
un. Mycobacteriim. Neisseia. Haemphilus. Actinony 
ces. StFeptomyces. Nocardia. Enterobacter. Yersini 
a. Fancisella. Pasturella. Moraxella. Acinetobacte 
r. Erysipelothrix. Branhanella. Actinobacillus. St 
reptobaci 1 lus. Lisd^ria. Calynatobacteriua. Bruce 
30 11a. Bacillus. Closterdiui. Treponem. Escherichi 
a. Salaonella. Kleibsiella. Vibrio. Proteus. &Nin 
la. Borrelia. Leptospira. Spirillum. Canpylobacte 
r. Shigella. Legionella. F^seudosonas. Aerononas. R 
ickettsia. Chlamydia. Borreliaj3j:t/Mycoplasiia'C<& 
(c:*tis>t:R^.=5ri^) </):>( yf<-. ti:t>Xfiizy}V- 
TAcOStreptococcus. ^^/l'— 7" B streptococcus, 
fV — 7*0 Streptococcus. — TDStreptococcu 
s. i^fl — TGOStreptococcus. Staphylococcus aureu 
s. Streptococcus pyrogenes. Streptococcus agalacti 
40 ae. Streptococcus faecal is. Streptococcus faeciu 
n. Streptococcus durans. Neisseria gonorrheae. Nei 
sseria neningitidis. Staphylococcus aureus. Staphy 
I ococcus epideraidis. Gorynebacteri ub diptheriae. 
Gamella vaginalis. Hycobacteriun tuboxulosis. My 
cobacteriua bovis. Hycobacteriui ulcerans. Mycobac 
teriua leprae. Actinoayces israelii. Listeria aono 
cytogenes. Bordetella pretusis. Bordetella parapre 
tusis. Bordetella bronchiseptica. Esherichia col 

i. Shigella dysenteriae. Haeaophilus influenzae. H 
50 aenophilus aegyptius. Haeaophilus parainfluenzae. 
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Haeoophilus ducreyi^ Bordetella. Salccnella typh 
i. Citrobacter freundii. Proteus Dirabilis, Proteu 
s vulgaris^ Yersinia pestis^ Klebsiella pneuDonia 
e, Serratia oarcessens^ Vibrio cholera^ Shigella d 
ysenterii^ Shigella flexneri^ Pseudooonas aenigino 
sa^ Franscisella tularensis^ Brucella abortis, Bac 
illus anthracis^ Bacillus cereus^ Clcstridiun perf 
ringens^ Clostridium tetania Clostridium butulinu 
Treponema pallidum^ Rictettsia rickettsiijsJ:^^ 
Chlamydia trachoDitisT&Sa* itlityA^T ( ^tl 10 
h^z^h^s^^X^yiVf'^-^^^hm&Em. (i 
i ) Archaebacter {Z.fOimh^j:^^) JtS^S^M 

HiiZf ( i i i ) m^Sm. Saccharonyce 
s. Kluverooyces^ytrliCandidali (Ztlt>tzX&f>^\>'*) 
WC— , tJit^ccharoinyces cerevisiae, Kluver 
omyces lactis^^UCandida albicansSO^ y^<— 

1013 2} f^o^^i-^^v imLT^^) s a. 
DNA. maxv-^^immttiiimm. zms^x 

V^DN At>J:tfRNAS'#tty-'Wy'J 7 HiH^itS^ 
A, jfeSV^iRN Afcil^D NAc7)S5^r3&>/?>^S=*M 

^^?0-tytl4WaJt<^'<T^*^•Ct>J:v^*<. J: 
mmW)»lHD-^H^ Ltf LJf . ;t 'J ;f 31 ^' V;!"^ 

WJUi^gS$fLfc<gSi&^Wt-&J:EDNAifv:J4R 40 
NASrS-iS-rS. ■rSri?*>, 3cStt^^»4ffi<7«4-C« 
tt^fiyt-ttei&^r-rSDNAifclJRNAt. iffigift* 

lis. *it«hUf-;HbS^i.>::Ji«^:if<0l^fSiiiS2:# 
trDNAilfcJlRNA (2OO09fc*JtSr^) fc. 

S. ^aOtltofi^DNAtJitXRNAtC^rSitTtJO. 
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t'mmizwsm:DNAiixx/RtiA<r>{tmmmi 

[0133] r^K'J'-^r^K (^ScTt, "T) j 
^ KlS^*>it4<gfiK<.r^ FJ&^T-av^fclS^L:^ 20 

fiT V 2 0 <i£7)r s yetlJi^r s y ^^r LT i 
mmmkXizx. ^j:(>x/izm^^j:m^tmizxmL< 

K<oi:'viT-ct)iec:>)ds. mm. mm. r-t^/p 
•(k. Ti/'A'fl:. ADP-y.-K>';i/fl:, rsKfl:. 77b' 

^/t-S/Hk. Xry-7-;i&/k4J^i';Ht. GP 

;Ht:, t Ko4r>';MtfccttXADP-';.-Ki//i/fl:. -bi^ 
y^;Ht, SKfl:, T;P^-;i-ft:<ort#e#RNAfc: 

^-j^ay^a^S. 09;t.tf, PROfTElNS-STRUCTURE 
AND WILECULAR PROPERTIES, II2SR, T.E.Crei^to 
n, W.H. Freeman and Coiapany, New York (1993) ^ 
XWffoXA.F., P0SrTRM6LATI0NAL COVALENTWBIFICAT 
ION OF PROTEINS. Posttranslaticnal Protein Hodific 
ations : Perspectives and Prospects, pgs. 1—12, B. 
CJohisonig, Academic Press, New York (1983) : Sei 
fter^.Heth Enzymol. (1990) 182 : 626-646. ^iXH 
attan(9, Protein Synthesis : Posttranslational Modi 
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fications and Agins. Ann N.Y.Acad Sci (1992 ) 663: TWSrV^^aT^oT t J:t\ ^0 ^i^U^^]^iiXX/ 

^ttiJJ:l^^^eSfiW^'J'<.r^K»4. ®(a<^?? '^X^i^tiXi>X^\ 

mra-b »/ 0 > mtiz±< 101371 

[01341 ra;)>LSii.fei^ (mcCh^) j * ^^*tS»T«fflfl<F3rgJ{Ki^ttai&ffll^TII 

8i3*lfcf^ifcJ4-e«0»4)-ifc{4*56i»|f'Jjr^W 10 [0138lll«SMl 1*<0SU!. ^>f7'5'J-<^ 

[01351 (subtraction set) J ^1 (SJOS^l *fctt3 ) fcrS^-TDNASm^rTS 

tt. *5ffiB<^^f < t 1 Odf >) if U^tf - H ^*tr 1 if 5^ - KI4. xi^x D i^T a U 4'<0X:J' 7 ^ 

[01361 :mm'i>Tmm^iii> (^-ct v'^xdn ast^w-ts 2ffl*!t«-enajiio^'D-y 

V^S.1fJif^'l-3j-f-K^;tl4'-Kt)'^rf-K-C&&. iHO TO*aitJJ:l^2fe:J: OSSLTt J:V\ ±«BKDN 

U Jf U^tf - KtC J: 3- K $<Ut/-K 'J'^r^ HOT [ 0 1 3 9 1 1 

^:<Tt,J:V\ yi^Uit^Y(r)l^mi. ^mthXo A2r--H;l' (needle) fcilLTatSWtllBrrS. 1 

fc. «Bg^|S<:0ii^fcJ:oT3-KSti;t4fJ'<.r^K 1 kbp^'C<7)^#SODNA77^p<yhSrX^yif 

'>x\^h, HRfc, 11^4, itaagi^codcu'^Tf-Ht 30 Zap I ifc^u ^mmmz^'^^^r^'}~i 

mmtzii\^xiim-:xhhxdi:j^$ixi.^tix u-Txi^xUi^r ■ aujrasass^s. y^r^v- 

m. im. X^^'miiJ'^^^^iyittZiX^X. [01401^f&2 

<0-CfcoTt>5r<r*>J:«-\ *3t*^{i. ^^ff)^ (0!itf. Rs a I . Pa 1 I . A 1 u I . B s 

:ii*J^r^ VffSSm. ^j:i>*>miHT 5 /l^t J: h 1 2 3 5 I ) *fctt^<0ft;*^*HtTa5^M>*ltlll*i»^ 

0^«SSiJ6t{4M^:oTte'). -eocitfcj:')?^*''^ ML. ij^1>^&yy^^yht:W»mmizVt'^X^-(X 
«0#tt5-^S8il0^fcaSiSnT>-^St>(7)$-a^ 40 t»^Btl.. EcoRI yy;>^-^DNAK:^L. 

•th, J^Wj^a^iPhmmit. Ala. VaU Leu T^<Oy^i^j(>hf:E c oRl xmiLtiKi' f-^ 

mifl lefS; Seriiil^ThrSiKffig^As ^J^^^ZapI UCJUgU. WmmizX'Jy^'/y 

pt5XX/G\ u0; Asnfcil^Gl n'^iS^^ V-'t^^y-y-i^yyt. t^^'r-Vy^X^tyy^-fv 

LystJil^Argia; AI,l>tt^#tt^Phet>J: U-TXi^xU nDSrSSSS-^S. 7>f7'7y- 

t^Ty r(siot<7)-c*s. Rffl, 5-1 offl. 1-5 ^mmnzi.'fiwmh , 

ffl, i~3<i> \-2mt.fz\t\mni7^j^\^'fi\. [O1411IISI0I2 mxxrccn/mnvt 



(29) 



11-225773 



55 

nhr-y^'SteilXRNAa s ea^cOff^ETTSS^ 

16S RNAt1tSW=3r»»ttSI53j-y::fif:?^:t-f 

it:tRNAK-?V^T<7)RNAase^^, DNAase 
DNAt>J:lXge^iti7)^^i, X:?7^Dri 
• r'>l">XWCUH2 9<O#3ife^<?:a0ll36»ii> 

PGR (RT-pcR) tji-rs. 

[0 1 4 2 J a ) @a^V'>Xi6«Jtx;K»'^.<0X^'7 
^ 03 y • T'>W'>>^WC UH 2 9i^^<7)#g| 
Om 1 <7)^^?S»^ffi (No.2 Qxoid) 

'>P'>;*WCUH2 9*»<. 3 7X:'C16-2 0^ 

rux^im ( yox(f loscfu/mit^rs 

J:a««!) 0.5ml 

TaSfrs::i:t<l:04ji#ov'>x (^x, 18~2 
2g. MFllt) ^ifL^iX^k^^h. m^2AV^ 

a. Jimfl%r©W»t&<0T:*cIia5tti:-tSHTT*S 

0%r;l'3-;WT'*3^S|6)tttctt<. ^T;yiia5*»^IS 
«oJt=SrvU 0 tracts . ffittSS* -Ccofflaaigo 
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[01431b) ^m3m3^t^t,<r>x9y < na y;*? 
X • T'^^'>XWCUH2 9<?)*!II 
2in 1 <^)aagfiH?f-Jt-r+<04~6jl<0SSSfflll^ 
(*0. 5~0. 7g) ^-8 0*C(0K=SW*>'^H5'f 

10 x>ywl^iSitiT«#-rS. ffl«lii»J4><^>*irai&K^ 
hii)f)\Z^ TRIzol Reagent (Gibco BRL.Life Technolog 
ies) S^aaiDL, iJ^V^-C. 0. \\(^niVtV^-r/-y^) 

^LT. mitcmi/mi^^^. xroV;H64i&^r< 
•t. <XV^T% leRSrHini-BeadBeater Type BX-4 (Biosp 
ec Products) "C^^v^^fXf S. mmmSKk'^ 
0 0 0 r p mTl 0 0»SJ!!^LT«S»!8!I^#S. 

(fuae-hood) ^-J^m^hW-Z^ 
Xhh, <JCV^T% 2 0 0inlc7)^'no*;l^i.f-a^L,, 

^jL-y«r#-ei 5#EH^L-c^t^^-rs, sia 

•C2~3^^. ^A-y^rl 200 0xg. AXTCm.^ 
^SIL. TRIzol ReagentcOfijt^fciS^ratCiORN 
hm,^W^-fh. PMfcHi, J^)0. 6ml cO*ffl^M 
30 Sx-y'^.yK/l'^f-jL-rt^L. 0. 5ml<0>fy7* 

Dyv-;w*aaiirtS. SSTi Otjm. lOEjii 20 

O 0 X g , 4 -CTl OWmyiiim-h. ±}f ^BloTfe 
iJ^V^T. RNA'Cl^-y Im IcOTS^X^'y- 

u '?-<^)a7 5ooxg. 4x:T5:»^'i:^4)-}arr&. 

X^'Z-ZPS-I^L. RNA'<.^'yh^5t»-iaJi«EBSe 
iJCV^T. S^&100-7>f:?oUy HUODE 

mgffiL, ixv^-c, 5 5x:-e5~io^<. s^tc* 

40 ±-CiJ'=5:<i:t>l^S»'^5t^. 2 0 0i-.y h<^Rna 
s i n (Proaega) ^^SITTS. RNAp^«-80 
X:Tl*fl*Tfi«F$*i.S. :Sfflfil#lC{4. Tohn- 
/Wcoa^SPgttJJtS 7 5 %x^' y-;l/tti<0 R N AitK 
li-2 0X:-CiJ^^:<tt,l^«#-C5S. l%T^u- 

^Sffi-tS . mflSX^i/'^ASSfe L;t 1 xT B E y>$r 
fflV^-CIlJm^RNASr"im-r&. S^gBigJ*>f><^)iM 
RNA<7)#fg$r^y;:i6fc:. IxMOPS. 2. 2M* 
/I'AT/kf h F^rt'-C^^fTV^. Hybond-N (Aaersha 
50 ■) fcrSEra-y-f^y^^t-S. acv^-C, ra-y h^. 
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mm^^^^^^}^y(9V:i^Y:ru-y (k. Greis 

en. N. Loeffelholz.A. Purohit and D. leong. J. Cli 
n. (1994) Microbiol. 32 335-351) fc-'W ^'J^^^f -fcf 

T'^k'^XWC U H 2 9*»^>#S$tUt*MRN A<^t 

ifimmT^. TBEy;p±-ri»r«fl:Lfc*i^. qmn^i 

[0144] c) X^y-iOa'yjtfX T^U^XWC 
UH 2 9i3l«ORNA*»^><ODNA<?3|** 
fi*|ftc«9 0-7'f ^'Qll y h;K7)A«y7r- (20 0JL 
y h<^)Rnasin (ProKga) SrSliinllfi) BJLTI 
•yKODNAasel (Ji<i^^^-K) (GibcoBRL. Li 
fe Technologies) SrfflV^T. *JfCl 5ji^9mt?>Z 
i:t:J:0, 7 3V-f:7D»J y WU7)RNASSfJ*»/i>DN 
A$-|^-ri>. Sji#<0rDh3-;l/tfi!-:>-CTRIzol L 
(Gibco BRL. Life Technologies) (Cj: ODNA 
ase^^«ttfl:LI^-r*. DNAase«SLyt:R 
NASr. Rnas i n 5:3^0 L>tDPEC«ffl*7 3-7 
^' o y ^ h/P+tlSgiSf-S . 
[ 0 1 4 5 ] d) m^Smib^RliAW^i^tfiDc D 
NAiO^ 

SSJS^tOj^fclta!-:*^^ DNAaseSaSLfcRNAO 
leH 1 ^'O U . First Strand cDNA^^ 

^•y MH^lSuperScript Preaiplification Systea (Gib 
CO BRL, Life Technologies) t:M\,yZi^^-th. 1 

-ri, SuperScriptn3aE:?»3g5raaniL^rv«t,R 

L . a? V PC RRjStCft-r S . 
[0146] e) flBacDNAg<'>^i&P^S!^ir>0 
PCR<r)^ 

-ytrtJUTPCRRieft^-fe yhr-j'T^S : 4 5V 
>f ^ro tl >y h/POPCR SUPERMIX (Gibco BRL. Life Tech 
nologies) : -7^'0"J y hyK'JS OmM MgCl: (& 
f^mSL2. 5mMfc-rS) : IV^^'O'Jy h;K7)PC 
RT-^^f"?- (SSfcli. 1 8~2 5SS*r<0S$T, 

<r>) (#r7'f'7-(4%)ifKaS10mM) ;t>J:lX5-7 
>f ^oy-y h/K?)cDNA. Pferkin Elaer GeneAq> PCR' 
Systei 9600K:fe(»^TPCRRiE«:ffofc : 9 SX^TS 

d(\^X'^ti^h.9 Ax:. 5 0x:-eut:7 2x:-C3 0 

^^5 0^A9)V^ ^ffy^l2X:X3^. iJcv^-c. 

ajS4ri:i-6 (gatcji. pcR4jS!ft<oas«*>i« 
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Ri53&»f>c7)1?j^cDNAftco^5rfTdJ©^{c«,.gji 
{c«8~3 0-t^^';l/) . iJ?l^T\ 10-7-f :J'D»J>yh 

/K^)a5^^a^f*i% TBEy;i.Tiici)L, mpii-'J 

tf. 10 0b pCODN A5^^- (Gibco BRL. Life Tech 
nologies) ii<r>)mfZi:*)^AXt:mtth, SO&fc L 
ffiWtJi. ^PCRr^'fV- (0«xJf, 5' * 
SS^gHL^tcO) ^ffl^^TPCR^!|?J$-MilL> P 
CR4l£!B5<^a^ra5^}^im2rdfJr^ 'JyPTS Y^fV 
10 -cacftL. jas^:^>PX4f-^y-y^^i^X7^A (Mi. 

Jf. Perkin ElnerfcJ: OSffi^nSGeneScanTMV 7 
xr^lHV^>tABI PrisnTM 377 Sequencer) i^ffll^T-C^ 

ffymax^m^-m^h, RT/pcR«M»i+/-a» 

XWCUH 2 9yyAS?i|*»'c>PCR4^!B)i|-^t&J: 
dfc:^$tUtl6S rRNAr7^V-t>L<ttD 

NA^^r7>^v-^r-i&*^■c^^T^> iv^. 

iUrHfilX ■ T'>^n'XWCUH2 9^DNA5:fflV^ 
20 SDNA PCRtfigffl^S. PCRR^Sr-b y hr-y 
rL. cDNAtf>ftbOK:»lv>f^'a^^7AODNA 
?:fflV>T±E<orf: < 3 5-*f^ ^';K0PCRR*5$:ff 
d. DNA PCRi;^:t4PT/PCR<0V^-rittC:tiVV 

PCRR|5-C#-r. -5-<OJ:a^rfc«OtLTJ1^5%--C* 
DNA PCR•CiELV^1?■>^X^0^:ft|^^t5t 
c^i.2'0<n9yX{Z^m^tlt : 1. ^yb'd<-CS^S 
tl.*l-^Se^r*oT. RT/PCRfcfc(,^T4^i& 
4t^WS1t*«^:V^t CO ; J3j:rX2 . >f yh';}fT«¥S 
30 *l6^g^T*oT. RT/PCRfc:i3V^TjELV^1»->f 
X04«!tilS^»!gttSri^T*t. +RT|SfifcfeV>T 
-RTilflgttjftS^-r-fyU (^t^%&fcJ4) iOi 
3l*^:i^^-^;w^4t^t,<0. V'>x<7)7BfSI<0WSi? 

^'UJi-f-KiWITfe&SJIl*^: \\izr>\^xiS^mz 
fcV^Ti^L^. : 1 1 tT*$n5;K'J jf^' 

m^LtiPCRTy^^-^r-^wm^: smv 

40 [0147] 
[£^^] 

(l)-»fl<rt9«: 
( i ) ab^: Hal lis, Nicola G. 
BumhaH, Hartin K. R. 
(1 i)«BB<r)««;: MurC 
(1 i 1) W^m. : 6 
( V i ) : 

(A) : Dechert Price & Phoads 

( B) : 4000 Bell Atlantic Tower. 1717 Arch 
50 Stre 
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(C) Igrtf^ : Philadelphia * (B) ffiKB : 199 7^7fl3B 

(D PA (vi i i)imXW(Omt: 

(E) ffl«:r-?«i;*'&«ffl (A)ft«:Falk. Stephen! 

( F ) ZIP: 19103-2793 ( B ) : 3 6 7 9 5 

(v) nytTj.-^^-- y-^^y;l/- :7:r-A: (C) f^M.^fct5<t&i!®S^: GM10 02 5 

(A) «ft5^>fr : T^X^r^yh (xi ) x^3S^::^^r^^3VC0^: 

(B) nytfji-^^-: IBM3>'ytf-:r;P (A)|^#^: 21 5-994-2488 

(C) f^i^>^xA : Windows 95 (B) :7r 215-994-2222 

(D) WindowsVN-i/3y2. ObfflFastSEQ (C)xl^»y^X: 

(vi) «aj»r-^^: 10 [01481 (2)mmn: nmthmi: 

(A) ajKS^: (i)BJ5>IcO!^: 

(B) tUSB: (A)gejllcOfi$ : 1 3 5 USa« 
(OiHS: (B)B?flc7®:«El8 

( V i i ) ^(OtHmT-^ : (C) fflt^S: 2* 

(A) ajBS^: 6 0/052720 * (D) hdfoi^'- : 

(^i)mi<7)^:Sm^^: 1 : 

ATGAGTAAGG ACnTTATAT AATGACACAC TATCATTTTG TCGGAAHAA AGGnCTGGC 60 
ATGACTTCAT TAGCACAAAT CATGCATGAT HAGGACATG AACTTCAAGG ATCGGATATT 120 
GAGAAaACG TATTTACAGA AGTTGaCTT AGAAATAAGG GGATAAAAAT AHACCATTT 180 
GGTGaAATA ACATAAAAGA AGATATGGTA GHATACAAG GTAATGCATT CGCGAGTAGC 240 
CATGAAGAAA TAGTAOGTGC ACATCAAHG AAAHAGATG nGTAAGHA TAATGATrTT 300 
HAGGACAGA nAHGATCA ATATACTTCA GTAGCTCTAA CTGGTGCACA TGGTAAAAa 360 
TCTACAACAG CTnAHATC ACATGTTATG AATGGTGATA AAAAGACTTC AmnAATT 420 
GGTGATGGCA CAGCTATGGG ATTGCaGAA AGTGATTAn TCGaHTGA GGCATGTGAA 480 
- TATAGAOGTC ACTTTnAAG HATAAACQ GAHACGCAA HATGACAAA TATTGATTTC 540 
GATCATCaG ATTATHCAA AGATATTAAT GATCmTTG ATGCAHCCA AGAAATGGCA 600 
CATAATGTTA AAAAAGGTAT TAnGCTTGG GGTGATGATG AACATaACG TAAAATTGAA 660 
GCAGATGTTC CAATTTAnA aATGGATrT AAAGAHCGG ATGACATTTA TGQCAAAAT 720 
AHCAAAHA CGGATAAAGG TACTGCTTTT GATGTGTATG TGGATGGTGA GTTTTATGAT 780 
CACTTCCTGT CTCCACAATA TGGTGACCAT ACAGmTAA ATGCAHAGC TCTAATTGCG 840 
AHAGHAH TAGAGAAGCT AGATCTTACA AATAHAAAG AAGCAHAGA AACGniGGT 900 

GCTGHAAAC CTCtniTCAA TGAAACTACA AHGCAAATC A^^ 960 

GCACACCATC CAAGAGAAAT TAGTGCTACA AHGACACAG CAOiAAAGAA ATATCCACAT 1020 
AAAGAACTTG nGCAGTAH TCAACCACAC AQHaCTA GAACACAAGC ATnTTAAAT 1080 
GAA1TTGCAG AAAGTHATG TAAAGCAGAT CCTGTAnCT TATGTGAAAT TTTTGGCTCA 1140 
AHAGAGAAA ATTCTGGCGC AHAACGATA CAAGATHAA HGATAAAAT TGGAGGTGCA 1200 
TCGTTCATTA ATGAAGATCT TAHAAIGTA HAGAACAAT HGATAATGC TCTTCTITTA 1260 
TTTATGGGTG CAGGTGATAT TCAAAAAHA CAAAATGCAT ATTTAGATAA ATTAGGCATG 1320 
AAAAATGCGT TTTAATATCT HATAATAGA G D51 

[0149] (2)smm^: 2^zmti>mt: 40^ (B)micm:T^yst 
(i ) smmm: (omcom: i* 

(A) i»!l<OftS : 437r5yK. ^ (D) haros;- : fiStt 

Met Thr His Tyr His Phe Val Gly lie Lys Gly Ser Gly Met Ser Ser 
15 10 15 

Leu Ala Gin He Met His ^ Leu Gly His Glu Vai Gin Gly Ser Asp 

20 25 30 

lie Glu Asn Tyr Val Phe Thr Glu Val Ala Leu Arg Asn Lys Gly lie 

35 40 45 

Lys lie Leu Pro Phe Gly Ala Asn Asn He Lys Glu Asp Met Val Val 
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He Gin Gly Asn Ala Phe Ala Ser Ser His Glu Glu He Val farg Ala 
65 70 75 80 

His Gin Leu Lys Leu Asp Val Val Ser Tyr Asn /tep Phe Leu Gly Gin 

85 90 95 

He He Asp Gin Tyr Thr Ser Val Ala Val Thr Gly Ala His Gly Lys 

100 105 110 

Thr Ser Thr Thr Gly Leu Leu Ser His Val Net Asn Gly Asp Lys Lys 

115 120 125 

Thr Ser Phe Leu He Gly ^p Gly Thr Gly Net Gly Leu Pro Glu Ser 

130 135 140 

Asp Tyr Phe Ala Phe Glu Ala Cys Glu Tyr Arg Arg His Phe Leu Ser 
145 150 155 160 

Tyr Lys Pro Asp Tyr Ala He Net Thr Asn He Asp Phe Asp His Pro 

165 170 175 

Asp Tyr Phe Lys Asp He Asn Asp Val Phe Asp Ala Phe Gin Glu Net 

180 185 190 

Ala His Asn Val Lys Lys Gly He He Ala Trp Gly Asp Asp Glu His 

195 200. 205 

Leu Arg Lys He Glu Ala Asp Val Pro He Tyr Tyr Tyr Gly Phe Lys 

210 215 220 

Asp Ser Asp Asp He Tyr Ala Gin Asn He Gin He Thr Asp Lys Gly 
225 230 235 240 

Thr Ala Phe Asp Val Tyr Val Asp Gly Glu Phe Tyr Asp His Phe Leu 

245 250 255 

Ser Pro Gin Tyr Gly Asp His Thr Val Leu Asn Ala Leu Ala Val He 

260 265 270 

Ala He Ser Tyr Leu Glu Lys Leu A^ Val Thr lie Lys Glu Ala 

275 280 285 

Leu Glu Thr Phe Gly Gly Val Lys Arg Arg Phe f^n Glu Thr Thr He 

290 295 300 

Ala Asn Gin Val He Val Asp Asp Tyr Ala His His Pro Arg Glu He 
305 310 315 320 

Ser Ala Thr He ^ Thr Ala Arg Lys Lys Tyr Pro His Lys Glu Val 

325 ^ 335 

Val Ala Val Phe Gin Pro His Thr Phe Ser Arg Thr Gin Ala Phe Leu 

340 345 350 

Asn Glu Phe Ala Glu Ser Leu Cys Lys Ala Asp Arg Val Phe Leu Cys 

355 360 365 

Glu He Phe Gly Ser He Arg Glu Asn Ser Gly Ala Leu Thr He Gin 

JTO 375 380 

Asp Leu He Asp Lys He Gly Gly Ala Ser Phe He Asn Glu Asp Leu 
385 390 395 400 

He Asn Val Leu Glu Gin Phe Asp Asn Ala Val Val Leu Phe Net Gly 

405 410 415 

Ala Gly Asp He Gin Lys Leu Gin Asn Ala Tyr Leu Asp Lys Leu Gly 

420 425 430 

Net Lys Asn Ala Phe 
435 

[01501 {2)mm9^:3imthm: *50* (i)i^<0!^: 
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(A) SM(7>M:^ : 660fi^ * (C) ScOSt: 2* 

(B) Bi5!l^0S:«tK * (D) b.-KDi/-:E®tt 

ATTTAAAGAT TCGGATGACA niATGCTCA AATATTTCAA ATTACGGATA AAGGTACTGC 60 

TGnCATGTG TATGTGGATG GTGACTTHA TGATCAQTC QGiaCCAC AATATGGTGA 120 

CCATACAGH HAAATGCAT TAGCTGTAAT TGCGAHAGT TATTTAGAGA AGaAGATGT 180 

TACAAATAH AAAGAAGCAT TAGAAACCn TGGTGGTGn AAACGTCGTT TCAATGAAAC 240 

TACAATTGCA AATCAAGHA HGTAGATGA HATGCACAC CATCCAAGAG AAAHACTGC 300 

TACAATTGAC ACAGCACGAA AGAAATATCC ACATAAAGAA GTTGTTGCAG TATHCAACC 360 

ACACACmC TCTAGAACAC AAGCATnTT AAATGAATn GCAGAAAOT TAAGTAAAGC 420 

AGATOGTGTA nCTTATGTG AAATTTTTGG ATCAAHAGA GAAAATACTG GCGCATTAAC 480 

GATACAAGAT HAATTGATA AAATTGAAGG TGCATCCTTA AHAATGAAG AHQAHAA 540 

IGTAHAGAA CAATTTGATA ATGaCTTGT mAnTATG GGTGCAGGTG ATAHCAAAA 600 

AHACAAAAT GCATAnTAG ATAAAHAGG CATGAAAAAT GOTTTTAAT ATGIHATAA 660 
[01511 (2)i»l|»^:4fc:|ttSffi«: ^ (B) mi<7M: y«t 
(i)ffi^c7)#ffi: (C)®oa: 1* 
(A)mi<0^^ : 215T^yWt ^ (D) h3Kni^-:aa« 

Phe Lys Asp Ser Asp Asp He Tyr Ala Gin lie Phe Gin He Thr Asp 
15 10 15 

Lys Gly Thr Ala Val Asp Val Tyr Vai fsp Gly Glu Ptie Tyr Asp His 

20 25 30 

Phe Leu Ser Pro Gin Tyr Gly Asp His Thr Val Leu Asn Ala Leu Ala 

35 40 45 

Val He Ala He Ser Tyr Leu Glu Lys Leu Asp Val Thr Asn He Lys 

50 55 60 

Glu Ala Leu Glu Thr Phe Gly Gly Val Lys Arg Arg Phe Asn Glu Thr 
65 70 75 80 

Thr He Ala Asn Gin Val He Val Asp Asp Tyr Ala His His Pro Arg 

85 90 95 

Glu He Ser Ala Thr He Asp Thr Ala Arg Lys U/s Tyr Pro His Lys 

100 105 110 

Glu Val Val Ala Val Phe Gin Pro His Thr Phe Ser Arg Thr Gin Ala 

115 120 125 

Phe Leu Asn Glu Phe Ala Glu Ser Leu Ser Lys Ala Asp Arg Val Phe 

130 B5 140 * 

Leu Cys Glu lie Phe Gly Ser He Arg Glu Asn Thr Gly Ala Leu Thr 
145 150 155 160 

He Gin Asp Leu lie Asp Lys He Glu Gly Ala Ser Leu He Asn Glu 

165 170 175 

Asp Ser He Asn Vai Leu Glu Gin Phe Asp Asn Ala Val Val Leu Phe 

180 185 190 

Het Gly Ala Gly Asp He Gin Lys Leu Gin Asn Ala Tyr Leu tep Lys 

195 200 205 

Leu Gly Met Lys Asn Ala Phe 
210 215 

[01521 {2)sm^^:5tzmri>m3t: {B)micm:mt 

{i)Sm(7M&: (C)m<^&: 1* 

(A)S5lkOg? : 19i^« ★ (D) hd^n£/-:itS[« 
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(TTCAnAAT GAAOGATGC 19 
[015 31 (2)i»!IS^: 6k:Btr&1fl«: *{B)m<m:tm 

(A)mi<^^ : 19imM • ' * (D) hdfni;-:ttffl« 

(xi)E5!l<^E®:i»9S^: 6 : 

GHACAAATA HAAAGAAG 19 



(51) Int. CI. 6 






F I 






A61K 


39/395 


ABM 


A61K 


48/00 


ACD 






AC J 






ADZ 




48/00 


ACD 


C07K 


16/40 








ADZ 


C12N 


1/21 
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RELATED AFTUCATIONS 

5 

This apptkatiandaiins benefit to US PiuvisbDai Patent ApplkatbaNuote ffled 
July 3. 1997. 

FIELD OF 1HE INVENTION 

TUs iovenlioa relates to newly identified potymideotkles and pcAypeplkks, and ttidr prodoctkm 
and uses, as wefl as ttseir variaiiEts, agonists and aDlagocBsts» and their ase&. In partkutar^ the invemkm 
relates to polymicieatides and pcdypeptides of the MurC tSueSiy, as well as ttet variants^ hereinafter 
referred to as "MmQ" "MurC polylllldBotil^sX" and "MmC poIypeptide(s)" as the case may b& 

BACKGROUND OF THE INVENTION 

It is particulariy preferred to employ Stapfayloooocai genes and gene products as targets for the 
developmenlof ant9>]otic& TheStapb^oooodmakei^aniBdicallyiaqxfftantge^^ They 
are knovm to piodoce two types of disease, mvasive^ Invasive infections arc characterized 

generally by abscess fiannatum effecting both skin surfaces aumj deep tissues. S. aureus is the second 
leadii^ cause of bactexemm in cancer patimtSw Osteomyelitis, xpdc arthritis, septic dnoinbophldxtis 
and acute tiactexial endocarditis are also relatively coiDmon. Hexc aie at least throe dinical conditions 
resultiog from tte toxigenic properti» St^faykxsood. TfemamliBst8tkxi<tftfaesediseasesrcsultfiDm 
ifift yrinwft nT g «ii lnMtia na nppnaeri to tissue invaginn and bacteremia. Hiese oondilUlOS lodude: 
St^lq^oooocal food poiaona^ scalded skin symkc^ 

Hie frequency of Siaphylococcus aureus in fe etiDOS has risen dramatiraUy in the past few 
HftraA»c "Hits has t)een attributed to tlie eaKSgeoce of multiply antibiodc resistant strains and an 
increasn^ pqpulaticm of people with weakened "wnune systems;. It is no kii^ger uuuHiiimm to isclade 
Stapkyloaxxus aureus strains wfaicfa are resistant to some or all of the standard antSnotks. This 
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phBDomeaan has cteated an unmet medical need and demand for new antHmcrobial agents^ vaocmes^ 
drag scream]^ metbods^ and diagDOstic tests for Oris (HgiUBni 

Moreover, the drqg dtsooveiy process is cmrem^ undggping a flmctamenlal rwolurion as it 

gnbrarfS "finrfinnal genronk^" that fe^ thmMg^^H gmnrnft. genfl4MSftl hihlf^, TUs apfHOadl 
S is ryiciysiyefSBcfageaitfcrqypioadtts based cm'^K^^ Ftncdnial 
ganomics rdies tovfly on the variwis tools of bbiii fo i m a tks lo idEia% gene saj j oicc s of potential 
inlerest from the imny mdoculai bic^cgy cktab^cs now available as wdl as frcmotiKr sources. Tbetc 

k a onntiniriT^ and s^'frraiit imtf kfentify and charartfyfar, and fltfier pnlymidftiiicfca 

sapiences and tbdrrdated polypeptides, as targ^ Cor dug disocmiy. 
10 Qeady, tfaoe odsts a need for pdynudeotides and polypeptkieSy such as the MmC 

enibodimenis of inventioEv that have a present bene^ 

oonqxKmds for antiimcrbbial activity. Sodi factors are also usefol to detemiinedieir role 
ofinfocCiai^dysfonctiQnanddiseaseL There is also a need for idendficatian and charaiaerizatim 
fockxs and their antagonists and agonists Id find ways to prevent, amdiofate or oorrect such fnfortiniv 

IS f^^sfonctian and diseases 

The en^iDB UDP-H^cetyhnaraniatBiralanmc ligas^ cnoodcd by the gqne MurC catalyses 
tbcaddilioaof tbefiistamiDDacid(IralamK^ Lr 
alanme is added to VDP-N-acetfi tnnrafimtf^, y^Ak the amoomatagr faydrt^fsis of ATP to yield UDP-N- 
aixtyhniiram^'Lralaiune, ADP and {tophata Hie gene has been cloned and sequenced firom 

20 Escherichia coU and de conespondn^ protein has txsn over-expressed, purified and Hfirtrally 
characterised QJga^ D., Massoii, A, Bbnot, van He^enoort, X & Parquet C Eur. J. Kxhem. 
230, SO^^T). The kindk mechainsm of this msynac has been investigated (Falk» PJ., Ervtn^ 
ICM.,Vdk, KS, & Ho, HT. (1596) Biodicniistry, 35, Um-tt^ Ite gene sequences of MnrC 
homBadllus stAiiiis dndHaemophilia a^lua^^ 

25 The discovery cf a MurC homotogue in the human pathogen Staphylococcus aurats wiU allow 

IS to produce UDP^^acetylmarainate±ralami£e i^ise eDQcyme which can then be used to screen for 
ODvd andbtocks* InhibitrRs of tfas protein have utility m anti-bacteria] thera^ 
ooostructkMictf Abacterial oefl wan. 

Certain of I h epolyp^ytfclps nf iiwigntifin pf¥isfls» g ^iifii^ nt amf no acM segnenoe homoiogy to 

30 a known MurC protein. 
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SUMMARY WniElNVBmQN 

Tbe prcseni invenUon relates U> MtifC, in paitinilar MurC pcdypq)tides and MwC 
pil yraritiniMh^ Tmi iiiii nMiit maimats and mohnds fnr fheir pfrnfactinn. In anolter a^XXi, tiR invCDtiDQ 

S idates tD iiKthods fof asing su^ {xdypcp^^ 

diseases^ amm^ odnsl In a furtber dSpeO, V» tBvenlkm leUtes to meOvxls fat idcntil^Fiiig 
agonisis and anbgmisis mem^ the materials pmvldfid by the mveatiQii, and fbr treatiiig microbial 
inf ectkxDs and oonditians associated with sndi inEcctians wifli Ibc HpfittftM agonist or antagomsl 
oRnpoiiDdSL In a still tefln aspect, Ifae inventkm idates to dbgpnsrir: assays far Mttim^ dseases 
10 associatBd whb micndnal infectkxns and oonditioiis associated w&tk sach infectKms, such as assays 
fbr dctocliiieMiiiC espicssicKi Of activ^ 

Vaiioiis dB2^es and modificatiaas within the spirit and soc^ of (be dscteed invccdon win 
beoome readily apfaiem to diose stflled in th& art tram reading ih& icSkrwk^ descriptions and fiom 
leacfing die other parts of ttie present disdcKorc. 

15 

DESCRIFnON OFHIE INVENTim 

The invedtioa idates to MurC pcdypeptides and pc^ynudeotides as described m greater detail 
bdow. In panicidar* die mvadiQn rdaties to poIypei>tkles and potysodeotides of a MtnC cf 
20 Stg^phyhccccus aureus^ 

inventkm rdateseyeoaily to MijChavit^ the airteot^^ a& 
SBQ ID NO: 1 3 and SEQ ID NO. 2 4 re^;]Gctivdy. 



T4BLEI 

25 ISuCFtMynDdBolideaMdFi^ypeptidcSi^^ 

(A) St^^pihylooocaB aureus MmC polynudeotide sequence [SEQ ID NO:l]. 

30 ffiiOIUtfrTACOTAZTTACAGAAOrXGCTCTT^^ 
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TTAGOACAGATTATrejniCAATATACTTCABTIW^^ 
TCTACAACAOQTTTMTATCACATOTTATGAiUTGGT^ 
G6TGiaGGCAjCA66TA!IX:»Gy&TTGC^^ 
i:ftTAGAC6TCACrTTrByV8I^ 
S G&ICATCCTGS^^RATTTCAAAGATiV^^ 

CAXMTGrTAAAAAAfi6TATTM^TGCnGGG6!R3ArrGA^ 
GCaifili T OTItX a UlTCTATiakCmLTGmTTOAA 

CACTPCCT C TC TC CACAATATCCTGRCCATAC^ 
10 ATTaGTTATTTACAfilUUXTAfi&TGITACAAA^^ 

GGIGnAAAOGTOCmrCMTGAAIUrZ^^ 

GCaCACCATGCAAGftfiiytfinAGT^^ 

AAAjGA&6nC9TTQCAfi!CATTTC&&CC^^ 

GUU^TTTGGAQMyumrXATGTA&AGGAGATCOICTAa^ 
15 AIIAjGiafilkAMTTCTGOOGCftTTA^ 

rTTAlX;GGTGC»GGTCA!I»TrCAAAAATTACAA^ 
AAAAAT€CG!KrTTAAi:JU:GITXATAATAG&G-3 * 

20 (B) Staphylococcus aureus MurC potypqytide sequence deduced from a polynudeotide 
sequence m tbis table [SEQ ID NO:2]. 

Ha, -IITHYBFVOIKGSGMSSLAQIHHDL1CTBVQ68DJLJSM y VniSVAUUIIKGZKILPrGAMM IKE 
DMWIQGBAFIkSSHEB IVRAHQLKLiyWS7HDFI/3QI IDQCTSVAVTGABGK'F SPirGLU 
HVMRGDilbctSFiaa>G!raMGS^PBSDYFAFEACBXR^ 
25 pTwntfmikPqBMikinginncgTT ABCnpgllT.l«TRADVP r YV VGyKDSDPrgaQMi OITOKG 
rAFIWnrVD <aa<YDHyi* SP(rreDHTVIJSIAIAVIA^ 

BTdniUiQ7£VDD7AHHFRBlSATIIJI3^RpnrPHKBW ' 
KMXRVFLCSIFGSlian^^ 

30 

(C) £^pftyfococa»aii^iiffMi]iCORF sequel 

5'- 

ATTXAAAflATTOQGATGMSmTAT^^ 
TGTOORTGOTQftOTTrTftTQaTCACTTCCTGTCTCCACAAI^ 
35 TCTAATTGCGATTAGTTATTTAGAGAAGCTAGATCTTAC^^ 
TGTTftftAC GT O G TTTCAATGAAACTACftATTGCAftATCaUW^^ 
AG2UUITTA6TGC 
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TACAATTG2lCACAGCACGAAftGAAATAlt:CACA3AAAG&^^ 
TAGAACACAAGCATTTTTAAATGAATTTGCAGAAftBTTT^ 
TZTTGGAXCAATXAGAGAIklUkTACTGOO^ 
GRAAnMTGAAGATTCTATTA&TOmTTA^^ 



(D) ^l^pfylciociociff aiir«itf MuiC poly^^ 
10 Bequeoce in this table [SEQ ID N0:4]. 

HE,- 

Fia>SDD£mQIFQITbk(nJWDVTVDGCFTDHFIiSro 
ViaiBFNEp^IUQVIVDDZAHHF!RSISA!CIDTAlULKXP 

15 COOH 



Deposited materials 

A deposit omrUmfng a SUq^^lococcus aureus WCUH 29 strain has bem dqmsitBd witfi the 
NaticHial GoUeclkxiis of Industiiai aiu^ Marine Bacteria Ltd (heron 'TiQMB"), 23 St Madiar Driv^ 
^ Aberdeen AB2 IRY, Scxidand cm 11 Septonber 19S5 and assigned NOMB DqxKft Na 40771, and 
vdaasAtiv&Stospl^^kxocm TbcSti^jhyhcoccus aureus str^dep^ 

is rdencd to hodn as dqMsited stnmi" or as "te 

The d^Msifed snrain oomains d^ fuQ lEo0h MurC gjene. The sequence of the poijnudeotides 
contamed in the deposited strain, as well as theanBDoackl Beqnenoeaf anypoiypeptide encoded tfaareby. 

The dqxistt erf te depositBd strain has been made nndcr the Uaup of the Rid^Kst TYcaty cm the 
IitenatBHial ReoognMan of the Deposft of MkitHirffinaais tor Porposcs oi Patent Procedure. Tlie 
strain win be irrevocaUy and wtlhoiit restrictbQOTCondh^ 
patent The deposited stram is pn^^kied merely as oinvenien^ 
30 adODSSiciii that a deposit is required for enabtemem, sochas ttmt required under 35 U.S.Q §11Z 

A license may be required to nnke; nse or sefl de deposited straiiiy and oonq>ounds derived 
tbcrcfroaiy and no sucfa license is hereby granted 



-5- 



(40) !Rpi8¥l 1-225773 

mt^^l 6 18 15 



In cue aspect of ibe inventiQii fhere is pravklBd an isolated nucleic add molecule mndmg a 
OBtuiepdypqitidBaiiressibleby ^ Sti^kybcoccus aureus WCXR 29 straia ^^licfa pc^ypeptide is 
comainfidmlfaedqMisitodstraia Fintiicr providod by ti^ hmxUdfm are MmC pdynudootide sequences 
in the ibpim'fHd straio^ such as DMA and RNA, and amioD add sequences eoooded thereby. Also 
5 piovukd by the inventsai are MuxC pGtyp^tkfe and pcdyzmdeotide sequences isolated from te 
dgMwited strain. 

R»l(ype|i(idcs 

MiuC pdjpqitide of Ibe inveatBXi is substantiany |%k)gH£BtKaIly idated to otiKr fnotcto of 
tfie MuC fiunOy. 

10 In one aspect of the inventkn that are piovidBd p o iypeptides of Stapkylococaa aureus 

icftnedm badA as "MuiC and "MuC polypq^tides" as wdl as binlpgjrally, diigpostically» 
pio|A^iacticaily, dinically or tberapcutkally uscfot variants tberra^ and onnporatioas oon^iriaiqg te 

AmcH^ the partinilaTly preferrod enrimdmierts of the fnventkm aie variants of MnrC 
IS polypeplKfeaK»dedbynBtuMyoa»ini^alkks^ 

The present invention farther provides for an tsoiat^ 

(a) oon^risesorocnastsof an amino add seqaenoewfaiidi has at least 70% 

least 80% ideotir^, more preferably at leasi 90% idenlily^ yet morefveferably at least 95% identity, 
miBt preferably at bast 97^ 98, 99 or 99.5% or aract 
20 entire Ici^ of SBQ ID NO:2; 

(b) a pcrfypepttde encoded by an isolated polymicteotide oomp ri s ii igor o mts isti i^ of a 
polynudeotide sequence whicb has at least 70% identity, pre&rd>ly at le^ nxne 
pre&rably at least 90% idcntily, yet mare prefcralfly at least 95% idcntily> even more prcftrably at 
least 97, 98, 99 or 99.5% or exact idcaitity to SEQ m NO:l ovCT the cnti^ 

25 N0:1, <Hr the entire Iei^<^SBQ ID NO:l eooodiiigSEQ ID NO^ 

(c) a polypeptide eftmrtfiil by an isolated polynudeoti^ comprisiiig or consistii^ of a 
polymuieotide seqiKooc cooodiQg a potypq>tidD wfakfa has at least 70% identity, prrfmbly at least 
80% identity, morefMreferably at least 90% idcaotity, yet aK^repreOBrably at kast 95% identity, even 
more preferably at feast 97, 98, 99 or 99.5% or eract identity, to Oie amino add sequence of SBQ ID 

30 over the entile ]et«;aiofSBO ID NC>1% or 
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(d) apdypq>ti(teeiKXidedbyanisdated|x>lyiiudeoti 

polymudeotide sequeoce vMch bas at least 70% kleatity, preferably at least 80% identity, more 
pr^eraMy at least 90% itaitity, yet more prefieraUy at least 95% identic, even more preferably at 
least 97^ 98, 99 or 99.5% or exact identic, to SEQ ID NO:l ever ite eniite leogA 
5 N03; 

(e) a pdypq>tide encoded by an isolated pGlyiii]dGOtidea]iiq>risii^ 

pdiymideotide sequence vftidi has at least 70% idoitity, pr^erably at least 80% identity, more 
prtkratiy at least 90% identity, yet more pr^ierably at least 95% identity, cvca more prc€craUy at 
least 97» 98, 99 or 993% or exact identic to SEQ ID NO :3 cm the entire length of SEQ ID 
10 NO-J; or 

(f) a polypeptide encoded by an isolated p<^yniicleotidecxm^>riBiDgOTOc^^ 
pcdymideotide sequence encodii^ a pcriypeptide ^AbA has at least 70 % identityy prdferably at least 
80% identity, more preferably at least 90% Identic, yet more preferably at least 95% ideniiiy, even 
more preferably at least 97, 98, 99 or 993% or exact identic, to the anmiD add sequmnR of SBQ ID 

15 NO:4, over theentirekpgOiof SBQ IDN0:4; 

(g) ooiqirises or omists of an annoD add sequence vdi^ 

least 80% idmtity, more piefetably at least 90% identity, yet mm preferably at least 95% identity, 

most prefierably at least 97, 98, 99 or 993% or exact identic, to the aniii» 

ID NO:2 over the oitire lei^ of £^ ID N0:4. 
20 Tte polypeptides of inicnlion incfaide a polypcplide [SEQ ID NO:2 « 4] Qr 

particular the mature pdypqitide) ^ well as p(iypq>tides aiKl fragments^ paiticulaiiy those whidi have 

the bkdpgfcal aoivily of M urC; atid sJso those ^J9tn£^ hav^ at least 70% identity to a pdypep^ c€ 

1 [SEQmNO:l(n-3]artbefdevantpoitia],pidienib(yatle^ 

[SBQ ID NO:2 4aid nncpitfarably at least 90% idmtft^ 
25 or 4] and stia ukxc pitkmbly at kast 95% identity to a pdypeptkle of Table 1 [SBQ ID NO:2 <r- 4] and 

also indude p(»tiDOS of such pc^^peptides wUh sodi portkm 61 the polypeptide generally cnrtaimng at 

least 30 ammo acub and more preferably at least 50 amioD adcbL 

Hie invention also indndes a pdypq'tide consisting of or oomprisiqg a polypeptide oi tiie 

foanula: 

30 x:<Ri)^2HR3)ta-Y 

-7- 
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v4ierai^atteainiiK>teniiimfi^ X is hydrogoi^ a metal a aitj^otbcrinoicty descrd^cd herein for inodtBod 
polypeptide^ and at the cutxixyl laiuiiiiu^ Y is faydiDga^ a metal or any o^kst mraety described faaem 
fbr modified pc^ypcfrtides; R]^ and R3 aie any amino 

islppi betwaa 1 and 1000 or zera^ n is an iolegor bcl^^ 
S segpcDOc oif tlie invenlioi^ paitiadaity an anaoo add sequence selected fiom Table 1 or modifiiBd fionns 
tf«eot IhdefbnimlaabGnr^R2is<vkntedsoi!iatifsan^ 

OGfimkndy bound to Rj^ and CBibofzy tenninal amm^ 

Rj. Any stituli of ammo acid residiies denotod tvy ddicr R^ of R3» 'wtnc m wdfos n is gicslcr itian 1, 

may be either a heterapoiymer or a homopdymery piefeaUy a heteiopolymer. Oflier prefiaied 
10 endiodinatsof tbeimncnlionarepzavidBdiivlierc 

an benveen 1 and A), 100, a- 500. 

It is nust pit f ai c d thai a polypq)tidc of the invcolian is doivod Iran Stap^^hcuvcus aureus, 

however, it may preferably be obtained fiom a&a organisms of the same t awm inic genusL A 

polypeptide ci the invention may also be cbtaincd» for OBampfcv fiom organisms of die same tuxDnonuc 
15 &naty or order. 

A Eragment is a variant pc^ypqitide having an ammo add sequence that is enliieiy the same as 
part Ina not an of any amino acid sequence any pQtypq>tide of the mvention. As with MmC 
polypqAklesy fragments may be '*&e&>standb^* or oomprisBd within a bugtx polypeptide of wliidi they 
fom a part or region, mod prdtsrably as a sii^ocmtmu^ 
20 Pre fe rred ffi^ynertsincfaid^ fa aEam|fctnflicgtioppol>peptk • 

add Bequenoe of Table 1 n> N02 ot4\otci variants dneo^ such as a continuous series of 
residoes that indudes an amino- and/or caibox^-terminal amino acid sequence^ Degradation fonns of 
die pol3|)eptides of de imoitioa procinBd by or in a host od^ 

also preferred. Furdcr pieliciiod are ftagmtxte characteriznl by structural or functioiBl aUiibnlcs such 
25 as fragments dot co m pr i s e a^ha-hdix and afexha^ieiix fommig rcgioiB^ bcta-sfaoet and betarsheel- 

rcwiniii|> regpoiBi tnm and tum-finnn^ legjuus^ coil and ooil-liQiming regions^ hydiuphilic rc^gjoofi^ 

hyikopliobB; le&m^ a^ha aiiq>li|iathk: regjons^ beta ampfa^aduc regjosis^ flesible regicms^ sur&oe- 

fbnnii^ icgioos^ sidstratebindii^ icgioi^ and h^ an^^ 

FMier prefen^ fragments mchide an isolated polypeptide con^^^ 
30 sequence havmg at least 15, 20, 30, 40, 50 or 100 ooniigDOas ammo acids tiam the ammD add 
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sequence of SEQ ID NO: 2, or an isolated polypeptide ooinprisii^ ananuno addsequeocebav^ 
at least 15» 20, 30, 40, 5D cv 100 oontigMODs ammo adds tnmcated or from the amiiio 
add sequeiKe of SEQ ID NO: 2. 

Also preferred aie bidogicaDy active hagaoais 9ihkh sat Ifaose fiagpoeots diat mprfiatp 
S activiliesof MuK]^ iiKiiidtiigdiaBewifiiasnn^^ 

undBSirable activity, Also mctuded aie ttuse fiagpmtfs ttiat are ant^gEnic os anmiiiiogiQnc in an animaly 
eqwdaOyBiabunnit PaitiaJaily pitfared are fiagneats conipiiaJug leoeptofs cr dnmalns of enqros 
diat coofo a limctiaa esseotial for viabilii^ of Sa^kykscoacus aureus at abflity to inidat^ or 
maiotam caiK Disease in an iiidhadiialt paiticii^^ 
10 FragmoiKs c€ tlK polypeptides of He inventiai may be cnployod prodadng ttae 

oofiespoudtogfulHcDgthpdypcptidebypq)!!^ 
intBTOKdiatesicM' producn^ tbe fuIM 

In addition to the standard sii^e and tr^le letto: represraitatioiis for amino adds, the torm 
"X" or "Xaa' may also be used in describing certain polypeptides of the invention. "X" and "Xaa" 
IS mean that any of the twoity naturally occumog amino adds may appear at such a dRslgnated 
position in the polypqnide sequence. 
Ai^findBOtidcs 

It is an object of the iuvculion to provide polynucleotides that encode MmC pdypcptidcs^ 
particalaifypc^mideGftidcs that GDoodctepdypq>tide herein designated MuiC. 
20 fa a pa r tirnlariy p re fe rred cniK)dimeni of tfie invention te polynudeolide compdses a region 

enoodipg MuC polypeptides oompnsii](g a sequence set oat in TaUe 1 [SEQ ID NO:l or 3] whidi 
indiBles a fnU leq^ geae, or a varnnt thefeot The .^iplicants Mio^ tiiat tiib full leqgdi gene is 
essential lo tiie g^onvth anVbr suivnal (tf an ogEunsm ^niudi possesses it, such as Si^fyiaooccus 
aureus. 

25 As a further aspect of die invention dure are provided isolated niddc add molecdcs 

cnoodnqg and/br caqncssmg MmC pdypeptides and polymidootidcst. particulady Su^phykxxxxus 
aureus MmC pdypcptidcs and polynudeotides» "irhidwtg, for esan^k^ unpiooessed RNAa, 
r*ozyme RNAs, mRNAs> cDNAs, genomic DNAs, B- aiKl Z-DNA& Furtho- embodnnents of the 
inventicm indude bidogically, diagposticafiy» propfaylacticaDy, dinicaDy tber^)euticaUy usdiil 

30 pdynucteotides and polypeptides, and variants thereof, and compositions oomprming the same. 



-9- 



(44) 

MS^ 16 18 15. 



^^Tl 1-225773 



Andber dspM of the invcntiDa idates to isolated pdymictootkies^ indudiqg at kasi coe M 
Ici^ gBDC^ that encodes a MmC pdjpqrtkfe haying a deduced amino acki sequeoDe of Table 1 [SBQ 
ID N02 or 4] and polymxieotides cloeety lelaled 11^^ 

Di another particularly prE^ened entednneiit of inveotioa there is a MmC polypeptide 
5 &Qtn Siapk^oooccus auraa coiupfisui g or mnKisting of an amino add sequence of Table 1 [SEQ 
ID NO:2or 4], or a variant tiiercoi 

Using tb& infi an n ati tMi piovidBd hereof such as a poiynudeotide sequence set out m Table 1 
[^Q ID NO:l or 3( a pdsnudeolide of die iav c micii eooodiQg MmC poiypqitidc oiay be obtained 
mff^ ^nndtif id rfonti^ and scvBQUi^ tppflw da^ sucbas those for ^^""'"g and sequcocipg GhromosonBi 

10 DNA fragments &om bacteria using Stapf^lococae aureus WCUH 29 oefls as starting HBterial, 
fidlowcd by obtaimqg a Ml loi^ don& Rr cxanqilc; to obtain a pdynodeotide sequence of the 
invrntion* such as a polytnideolide sequmce given in Table 1 [SEQ ID NO:l at 3\ typically a 
Iteary of domes of chromosomal J>HAi^ Stcqshyiooocais aureus WCUH 29 mCcoli or some other 
suitable host is probed with a radiolabeled oUgonudeotidey preferably a VJ-wi or loi^, derived 

15 £rom a partial soqacocc; Ooiigs carrying DNA identical to that of the probe can tfaca be 
distinguished using stiii ^ gcut fa^ridcsaliDa ooiiditiDn& By wqufncfr^ the individual dones Qms 
idendfied by iQrbridizatioiL with sequeodog primeis desj^Kd fiom ttie origioa] pdypq^tide or 
polynodeotide sequence it is tben posaMe to odend the pcdymideotide sequence in both directions 
todcCennmeafii]lIexig|hgaie5eqiienc& QMwanentty^sittfaiteqnfnnagispcrf^^ 

20 using denatured double stranded DNA prepared firom a plasmid done. Suitable tedmiqoes are 
described by ManiatG» T.« Fritsdi* RR and Sambrook et aL, MOLECULAR CLONING, A 
LABORAmiOrMANmL,2s^^CMSfn^ Cdd Spring Haibor, New 

Ydk (1989). (see in particular Sciccniiig By Hybridizatiaa 1.90 and Scqoox^ing Dcaoaturcd 
Doid>lD-StraiidedimA Templates 13.70). Dired gcnondc DNA sequencing may also be pczfonnod 

25 tocbtainafidlleqg^geiese^ience. Dhstrativcof tfacimcntmOyCadipolynudooCideM 
1 [SEQIDNO:lor3] wsdisoovaedinaDNAliiiBiydaivedfiomA^^^ 
29. 

MoiBover, each DNA sequence sd Old in Tabte 1 [SBQ ID NO:l or 3] oxtain^ 
frame encoding a proton hiviisaboid the nui}d)CT of ain^ [!^OID 
30 N03 OT 4] with a dafaiped mdecular wefebt that can be calculateri usmg ammo add residue tnnlen itar 
wt^gbi vahKS wcfl known to those ddled in (he art Ibe polynodiaitide cf SBQ ID NO: 1, between 
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nudeolkte nmdwr 22 and the stop oodcm ^iMdi begins at nucleotide number 1333 of SBQ ID N0:1, 
enc3odes Che pdypcptide (tf SEQ ID NOZ 

a fiiither aspect, tbe present invtailioa pixyvicte 
consisting of : 

S (a) apolyniideotideseqaaice^x^ik±hasatleast70%identfty,prefo 

mofe preferably at least 90% identity, yet msxc preSeiably at least 95 % identity, even more 
pr^ciably at fcast 97, 98, 99 or 99^% or exact idenlity to SEQ ID NO:l over tie attire io^ of 
SEQ ro NO:l, or the entire length of SEQ ro NO:l OMXKiing SEQ ID NO:^ 

(b) a poiymttkotidese^icocc encoding a pdypqnidev^^ 

10 Ieast80% identity, nxnepiefoably at least 90% idoitity, yet more pr^oaMy at leas^ 

^ren mxG preferably at least 97, 98, 99 or 99.5% cr 100% exact, to tie amino add sequence of SEQ 
ID N0:2» ovo^ the entire le^gtfl of SEQ ID N02; <ff 

(c) amideotideseqiia]cevrfiidiliasatleast70%idaitity,pre£^ 

pr^eraUy at least 90% identity, y^ more pr^erably at least 95% identity, even nune prtf erably at 
15 least 97, 98, 99 orS9.5% or 100% itoility, to SEQ ID N0:1 over the entire length of SEQ ID 
NO-3; 

(d) . a nucleotide sequence wfatdi has at least 70% uicntily, preferably at least 80% identic, more 
preferably at least 90% identity, yet more preferably at least 95% idoitity, even nK»e preferably at 
least 97, 98^ 99 or 99.5% or exact identity to STO m N0:3 over the entire lei^ of SEQ ID 

20 NQ-3;or 

(e) a pdyoxleotide sequence enoodiqg a pcrtypeptide^)^^ 

least 80% identity, morepreferably at least 90% identity, yet more prtferably at least 95% identity, 
even more pr^rabty at least 97, 98, 99 or 99^% or earact identity, to the amino acid sequence of 
SEQ ID NO:4, ova the entire kqgtfa of SEQ ID NO:4. 
25 A pdynudeottde encoding a pdypqrtide the present invention, inrhidtng homAo^ and 

octtiolDg^ from ^Kdcs odior than StaphyUxtxxus mareus, may be obtained by a process ^ninch 
OQOipnses the steps of screening an appr o pri ate Itoary under striogent t^farldizatmn oonditkns with a 
labded or detectable probe consisting of or oompnsmg tte sequence of SEQ ID NO: 1 or 3 or a fiagment 

thgfiffyf; ji^ri iitftlatmg a fitlLlmgth gene unAjerr gennnrie dnnes onfffeiTnmg cgid pn1ymTdflrtff<<<*- fiftpfftfip 

30 The invcntiQn provides a pt^ynudeotide sequence identical over its entire leqgih to a oodiqg 

sequence (open readoqg frame) in lUle 1 [SEQ ID N0:1 or 3]. Also providod by the mvcnlnHi is a 
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axft^segnenoeforamaluiepolypciito 

a mature polypcpticfe or a fiagynent in readn^ fiame w^anodier coding sequcnoe^ sucb as a seqnettse 
enDodmg a leader or secrelocy spquenne^ a pi&> or pio- or prq[HO-pnitem swptftw^ The pdyondeotide 

5 ID at least one nofrcodiqg S* and 3' scqitepre» sucb as the tianscrS>ed Imt nm-nranslated sequences, 
tprmfnatifin sigisls (sucli as itxHfcpenlait and ilKMndqseDdeni tenxnoatiQn signals), ribostHne bindii^ 
sies^ Kozak sequences, sequences tfiat stabilm mRNA, inirons, and polyatoiylaiion sigpals. The 
poiynudcotide sopKSce may also coaq)nse adcfitkml oodipg soqueooe enoodiag adfticHiai ammo ackls. 
Fix aamjpic, a maiker scqueox that fadlitatcs purificatioii the fused pdypqjtid^ can be encoded In 

10 oertamendx>dmKalsof theinventix^ tfa&maifcsr 

pQE vectiH^ (Qiageo, Inc.) and dracdbed in Geotz et aL, Proc NatL Acad ScL, USA 86: S21-92A 
(1989), or an HA peptide tag (WOsrai et al. Ceil 37: 1€7 (IS^X ^ ^^^^^ ^ ^isefiul in 
pu^fyi^gpdypcptide sequence fosod to tbeoL raynudeotidesottbeinvenlioaalsoinciude^buta^ 
limited tp» polynudeotufcs oompiisiqg a structural gene and its naturally associatPd se q uences that 

15 axmigeneeaqiiessiaa 

A prefaTBd ca ii xjdiuml of Ok mvcntKm is a pdynudeotfafe of consistiqg of or cumprisiog 

— miwnrirlR 97 fn Itii* rmt^PrOn^. i twlMtrfy iTpctrrgm ftf rtr tnHwdn^ nnrtonaMft 1 SCt foftfa ID SEQ ID 

NO:! <f Table 1, both of vi^nch encode flieMurCp(^ypeptid& 
Tbe invention also indndes a pdynudontidRooig^^ 

20 Jfonnda: 

X-(Rl)«r<R2Hll3)n-Y 

wfacxeinp at IbcSVeiidof the inoloadc;-X is byd^ a modified nudcotide ieaduc; or 

togicther widi Y defines a covalent bond, and at tiie 3 ' end of the mcdecule; Y is bydrpgeo, a metaJ, 
or a modified nucleotide residue^ or togetbv with X d^nes the oovaleoi bond, eadi oocurreiKre of 
25 and R3 is indq)eodently any nudeic add residue or modified nudetc add residue, m is an 
intqBertw:t w ca i l and3000orzcro,ni$aninteggl)c lw ccnland30(X)orzOT 

inid^ acid sequence or modified ODCleie add seqnooe of the im^entioii^ 

sequence sdectedfitnn Table lor a modified mideic add sequence thereot Intfiepolynudeotide 

foimula above; R2 is oriented so fiiat its 5 ' eod nudek: add residue is at the lefl, bound to R^^ and 

30 Its 3' Old nnddcacKl residue is at the li^ bound to R3. Any stretdi of nucleic add residues 
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deatAed by other amVor wbm m aml/br n ts g^ter Una 1, may be dlber a lieterupulynna- 

crahGmo|>o^^me^pieferablyaliBtaofK>lyi^ Wbac> in apicfenrcd cfrihcximcnt, X and Y 

together d^ne a oovalem bond^ the palynncleotideof the above fonmila is a dosed, ciicuiai 

polynucleotide^ whk±. can be a double-stranded pcrfynndeotidewfaercm the fornuila shows a first 
S strand to which the sGOHri strand is oHxqilen^it^ hi anothsprefenedeinbodiiDentm and/or n 

is an isScga bctwccu 1 and 1000, O&japittaioAciJcbodnsMaBtsolibDU^ 

is an intc^ between 1 and 50, 100 or 500, and nis an iot^cr between 1 and 50, 100, or 50O. 

It is most prefened that a pdymickot^ of the inventkn is derived from Staphylococcus 

aun?usr, however, it may pi:c&rably be <4>taioed A 
10 pcdynodeotide of die invcndoa may also be obcdneKl for osanq^lc^ fiom ag^mans of ttc same 

taxoiiomic fenuly ofdcr* 

The term '^polymxieotUe eooodii^ a polypeptk^ 

that indiidk a sequmoe eooodh^ a po^pqitide of the invention particulaily a bacterial po^pqstide and 

nicKe paiticulaily a palypc|itide of the ^Jfifrf^^ 
15 out ia lUdc 1 [SEp ID NO:2 or 4]. The tcnn abo caconyasscs prfynndmtkfcs ttat iodudc a sipg^c 

coDlmuous icgicHi or dboontimioas regjoDB enoodii^ Ae pdypepttde (for csample^ polymicbotides 

ifliemipted by nUegrated phages an ndegrated insenicm sapeooe, an int^THted vector sequence, an 

im^graiBd transposon sequence, or due to RI>r A edita^ or genomic DNA TeGi:g^nbEaiion) togjether with 

aiiiiiiwmai rftginng^ that also may oMnainoodii^ andAJT non-coding scqiKajtx& 
20 Tlie invcntKHi farther rdatcs to varianis of tiic polymi^^ 

loriaDls of a polypqytkie havii^ a dednoed amino acid seqwnce of TMc 1 [SBQ ID NO:2 or 4]. 

Fra^^neats of a pc^ynndeocides of the inventiaa may be i£ed, for oompl^ to symhessc fidl-kngth 

pc^Dudeotides of the nrailiDiL 

Rtrdcr paiticalaity piderred end>odimetds are poiynudeotides ennotfiwg BiucC variants^ that 
25 bavetliBamiiioacidsequenceafMuiCp(4ypq)tideafl^ 

few, 5 to 10, 1 to 1 to 3» 2, 1 or no amino add lewlues aie 

in any combniatiDiL E^raoally picfored amoQg these are s3ait substitiitioas^ addiii^itfi and ddetfaoB^ 
that do not alter the pi tjpa ti es and activities of MiiiCpdypqrtid& 

Racier p i t f tntxl endxx&Knls of the inventkm are pc^ynudeotides that are at least 70% 
30 identical over their entire lengUi to a pcriynudeotkle encodii^ MmC polypeptide havii^ an amiDO acid 
seqpienoe set out in Table 1 jSEQ CD NO:2or 4}, andpdlynndeorides that are oomplrmmfary to such 
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polycudeoCklESw Alternatively, OKSt higMy p referred arepolynndeotite that oamprise a region tint is at 
least 80% idealkal over its entire leoglh to a pcrfyaudeoticfe eaoodn^ MuiC polypeptide ai^ 
polyniEleptiJes cun^ltiiiailaiy Ifao^ In this itggrd, polymirifrtirtps al least 90% identkal ow tlier 
CQtiie ]as0ih tu tte^ same aie palicularly picfoicJ, and annqg these paiticnlarly pn&irod 
5 polymKieolkles,ttiose with at least 9S% are cq>e^^ Fi]rtliennaii^1bafiewifliatleast97% 
are li^^ity preiened amcn^ tfaore with at least 95% 
99% arepaitiadady higldy pRfenol witti at 1^ 

Pkcfcfxed eaiboduiiBais are pofynudeotidcs qaxuKii^ polypeptides Ifaat retam sidtstantially Ifa^ 
Sam bidqpad fiiiKtxia or actm^ 
10 N01cr3]. 

la aooofdance with certain ]He&ned enl»dnneiits of this inventian there are provided 
polymxdeotides ttmt tayMAze, partjBcolariy under stringeni mnrtilinns to MinC patymicieotide 
sa{iiaxxs, siK± as those polyindati^ 

The invcQtiaQ further relates to pdynodeotides that hybiicfize to tfao pdynsdeotide seyenres 
15 provided berem. Inthis r^ant the invcnticn espedally relates to poiynudeoddes that b^vidize under 
siriqgait rnnriiticwK to pfllymdeatidBi desmhed hcrda As hcrdn uscxL the terms "^triogcot 
coRdhionsr and *'stringmt tq^lnidBBticn 

95% and pitfnaHy at least 97% identity betweea the sespvtmt A ^edfic exan^le of slriqgpnt 
hyhridizatioa conditions is ovemi^ looitatioo at 42^*0 in a scdution comprising 30% fionnainide; 

20 5x SSC (150mM Nad, 15mM trisodiom dtrate), 50 mM sodium phoe^hate 5x 
Dednrdt^ solution, 10% deadran sulfate, and 20 nucrognuns/ml d denatured, sheared safanm 
sperni DNA^ followed by washhig the hyhrldlzatkni soppon in O.lx SSC at abuul (hS^C 
Hytridizatioii and wash conditioQS are wcfl known and czen^Ufied in Sanil>nx>k, et al^ Molecular 
C^aaoD^ A Laboratory Kfonual, Second Edition^ Cold Sprtfly^ Harbor, N.Y., (1S^9)» particnlarty 

75 Gteper 11 ihaehL Soluiian l^^bridization may also be used with the poiynocleotide sequences 
provKlDd by the invcntiua 

The inventiuii akv piuvidBS a poiynactotidD oonsistipg of or comprising a polymidcotide 
sequence obtained by screening an qjpropriate library containing the ooa^HOe gene for a. 
polymideotide sequence set forth in SEQ ID NO:l or 3 under stringent hybridization ooncfitions 

30 with a probe having the sequence of said polynudeotide sequence set NO:lor3or 
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a firagment (hereof, and isolatn^ said pdtynudeolide sequG3ic& Fragmeats us^ for (4)(ainuig 
such a pdyimdec^ide mdude; for esanspic^ probes and primers fuDy described dsewhere ber^ 

AsdbawMdclsCTtoehcremrcgydii^pdyni^^ 
poiyiHicleotidBs of the inventiof], 1^ 
5 DNAtois(daleMI4ei)glhcra^aiKlge^^ 

dkmes oi caittx genes that have a bigli identity, pankularfy bi^ sequence ideality, to tfacMmC jaicL 
Such probes gmeraDy will oraiqinse at least 15 imdeotide residues or base pairs. PreferaMy, such 
piobes win have at least 30 nudcotideirsiJues a: base pairs and may have at least 50 codcotKie residues 
or base pairs. Partkulariy preened probes wfll have at least 20 ruKieodde residues or base pairs and 

10 wil have lee than 30 nudootidereaklQes or base pairs 

A codii^ r^ion of a MurC gsoe niay be tscdaled by screedi^ usii^ a DN^ 
inTablel[SBQlDNO:lor3]tDsyiittK^anoljgoiiDcieo(i^ A labeled oligonnciBOtidB having 
a sequence compleniealaiy to that of a gene of th& inventitm is then used to 
genmife DNAor inRNA to deienmne^iiikdi 

15 Tlieie are several methods available and wefllax>wn to those sJdn 

fUl-leqgth DNASt or csnend sbcHt DNA^ to example tinse b 

Amplification of cDN A ads (RACE) (sec^ for example, Frohman, er a£, FNAS USA 85: 8999- 

9002,1988). Ff^rqi* IF^^^drfi^H^ *^ U^hni^^^ mwyltftftH Ky thet Maraflwn "* tftrhnnlngy 

(Qontedi LaboratxmBS Inc.) for exan^le^ have sigmficanlly sisaptiSsd the seart^ for loiter 
20 dDNAs. InthcMaradion"' tBcfanology»<^NAs have been prepared fitmimRNA extracted fiom a 
chosen tissue and an Uqrtor'secpienoeUig^tedonlo each end. Nude^ acid amfdificaticMi (PGR) k 
then canied Old to amplify die "^msstng" 5* end of the DNA usin^ 

and adaptor ^>ecificoligpQUcleotide primers. The PCR reaction is then rq>eatedusii^ "nested" 
primerSy diat is, (Himers desigited to armeal within the anxpHSsd product (typicaBy an adaptor 
25 pacific primer that anneals farther 3* in die adaptor sequence and a g^e^)ectfic primer that 
anneals further 5* in the sdected gene sequence). The products of this reaction can then be 
analyzed by DNAsequciKH^ and a fuII-lcngth DNAoonstmctodcitha by joining the product 
directly to the eristri^ DNA to give a CGiivlete sequence, or carrying o 
PGR usii^ the iiew scqoence infonnation for the desigp of the 5* prints 
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' Tbe polymdeofiides and polypeptides oi the mveolioii may be enployedy for esample^ as 
lesGarch rcsgents and luatoiah kx dfeooray of tneatmems of and diagywwtins tat diseases; particulaity 
iBflnan as further cfiscussed herein relating lo pofynudootiJe assays^ 

The polynucleotides of the inventiGn that are digocudeotides derived torn a sequeace of 
5 Table 1 [SEQ ID NOS:l or 2 or 3 or 4] may be ised in the processes herdn as descrfl)ed, but 
preferably fos PGR, to dctexmine wh^hcr or not the polyraideotides identified herein in wtdc or to 
part are transcribed in bacteria in infected tissue, it is reoc^nized that such sequences wiD also 
have idility in diagnosb the stage c€ Mccticm aiid ^pe of iiifb^ 

The inveniicMi also piovktes polynndeottdes ftat eooode apolyiNptidBtiBt is the matmepioleia 
10 phB addUcnal amino or carbuxyl-tcnnnial andno acids; cr ammo acids mlerior to tiie mature po^pcptide 
(wfaentheiiiatiffefixmhasoamflianoaepcdypq)!]^ SuchsequcDDCsmajplaya 
tdc in pioocaaqg of a ptotdn ton procucKur to a mature foon; may allow proiciQ tnuxspoct, oKiy 
leqg^mi or shorten protein half-life or may &cilitatemaiip«datioii of a pioleiu for assay or prodoctuti^ 
among other tiiii:^ Asgenendlybthecasem vm^theadditianalani^ 
15 fiom the matueprotem by ceihdar enzymes. 

For each and every pcdynodootidc of the invcotHm terc is provkiod a pc^ynudooddc 
oanplcmontaiy to it it is prefened that these CTmpkmenlaiypclyoncie^^ 
each polynucleotkle with ^(liiuh thqr are oranpiemen^^ 

ApiBDUtsocpitJcitu haviigaiiBdiMciAamqf tepo^^pqrtic^ 
20 may be an inactive form of the polypepttde. When proBequenDBs are removed sodi tofictive pracursras 
gencraify ate activated Some w all of ihepmscqttarra may be lerooved before activation. Generally, 
such precutaois asecaDfld prapfDtcfasL 

In additko to the standard A, G> C.TAJ rqiieseiitatbns for may 
also be used in describitig certain poiymideotides of the inventioa "N" means that any of the four 
25 DNA or RNA nucleotides may qipear at such a designated position in the DMA or RNA sequoice, 
except it is preferred that N is not a middc acid that when tatai ia combination witti ac^acent 
nudootidc positions, ^^icn read in the correct rcadipg fiamc; would have the effect of gnicxatiqg a 
premature termination codon in such readily frama 

In suav a polynudeotide of the oivenlion may encode a matme pm^^ 
30 leacierseqoeQDe(whicfamaybefdlenedmasaprqm3tem^ 

OXHC pmsraturams dst are not the leader soquencis of a pRpnildi^ ur a piqauprulda y>Ansh is a 
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precaracr to a piopfotem, havmg a leader sequeDce and one or more prosequences, vAiadt gpierally are 
mti'minl dnrini^prnrfBBn^; nfrpfl thflt prndiKT activft and rualiirft finrms nf ttippnIypfptMlft 
Vecion^ Host Gdb, EbipnsaoB System 

The inventiQa also relates to vectois that c ompris e a pofynudeodde or pc^ynudeotides of the 
5 invoitkiD, host oeib thai are ^netkally o^giDBcred with vectns of invotim and the produdiaa of 
pdypqjtides of the Invenikai by rBocHnbinant *'^^»r»^ Ccfi-firee txanslatkm systems can also be 
employed to piodin siKh protdos using RNAs deri^ 

ReoMribimnl pdypqrtwks (rf the present invcnlkm may be prepared by processes wdl known in 
those siiDed m the art fironi gcneticaify eogi^ 

in a further a^pec^ the present mveniiDiifciate&tDCspressioiisysteoss wfasciiODmprffiea 
pGlymideotide or p(%mideotides of dbpiesem io^^ 

w&h such (apieaJon systems, and to tfaeprodncticHiQf potypqrtides of the invecticp by tecxMiiiHiaiH 

For rammbinant productipa of Ifac pdypcptidcs of the inveotknx host cells can be gjcneckally 
15 eqgineercd to inooipofale eaqpresskm systems or portions theroof or polymideotides of the mvention. 
ioliiidQctioQ of a pclynncleotide into Ite 

laboEiatoiy manual^ socli as Davis^ et aL, BASIC METHODS IN MOLECULAR BfOLOGTy (1986) and 
Sambroc^ et aL, MOLECULAR CLONING: A LABORAJOFY MANUAL, 2ad Ed, CM Spns% 
Harbor Laboratroy Press, Odd Sgfn% Harbor^ N. Y. such as, caldum pho^bate nansfbctxffl, 

20 DEAE-dcxtian mediated transfection, transvoctkai, n Mcto inj ec ti oo, catksok: l^nd-mediated transfixtioa, 

<^ft(il^"HwnfinOT fr ratioAtrrinn arrapp Inarfing^ hjfcHiqtlrr tntmAmtinrt wtid mfcrtion 

Rqnesenlative esnn^les cf ap p r o pria te hosts inchide bacterml cclls^ such as ceils of 
streptooooci, staphj^ooooe^ cnlerooooci £ coUy stitptoui y as, cyanobacteria, BacHius subtiUsy and 
StiqfhyJococcus aureus; fungal cdls, soch as ceils of a yeast, Klmferomyces, Sacduaromyces, a 

25 basidiomyoet^ Candida aUOams and Aspergillus; insect cells sudi as cells d DrosophUa S2 and 
^KxkpUra SS9; ammal cells sacb as CMO, COS, Hd^ C127, 313, BEIK, 293, CV-1 and Bowes 
mdannma cells; arri plant ccH^ socbasGeflsafagyaBiaspennOTaagiospcniL 

A great variety of eapiessaoo systems can be used to piodixs the poiy^ 
Sucfa vectoffs rnrlnrip^ amcn^ otfaen^ chnmosomal-y episoma]- and virus^derived vectois; for esamide^ 

30 vectDTB derived fioni bacterial plasmuls^ bom bacteriophage^ fiiom tcanqMsoos^ fiom yeast epfsomes^ 
Grom insenkn elements, fiom yeast diouusomal elements^ from viruses sucb as baculovkuse^ pqxiva 
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viruses^ such as SV40» vaociiiia virases^ admviruses^ Ccm4 poac viruses^ pseudoiabks viruses^ 
piocHoavinises and retroviruses^ and vectors derived from conitinatihns thereat such as those derived 
fiom ptasmkl and bacteriopfaage gBoetic ijciwiitSj^ such as ^Tfiwiiich and phagomids. The espressioa 
system cxxstnicts may cmtain oontiol regUEOS diat regulate as wefl as eogmder aqpressaoo. Generally, 
5 any system or vector suitable to mnniiafn, propagate or express pcdynndeotidies andAor to express a 
pp^fpqitidcinahprtmHy beiBcdfortaqwc^skiMmthsrigg^ Tte a|)piupilatB DNAseipicaaoe may be 
inscrtpd into the oyressioii system by any of a variety of wcfl-lmofwn and luuliuc tpchniqnra^ sucfa as» fior 
example tfnse set txfk m Saotook et aL, MOLECULAR CLOJmG, A LABORAIQEY MANUAL, 
(supra), 

10 In reoombsont eaqnessioa systems ia eukaiyotes, fcH* secietEXi of a transited pn^ein into the 

lumen of the endnp lasmtc rcticutum, into the p&iptsssoic sp^cc ot into the odraoeOular envnonmenty 
appro|wiale secretkm sepals may be i ncwpofated into die eaqpressed polypeptide; These s^gpals may tie 
endogenous to the polypq)tide or tey may be heteroIogrMK signals. 

Polypeptides <^ the mventkxi can be leoovered and purified fitan reoombinant oefl cultures by 

IS wdl-known mcdsxl^ liK^uilirig anmKHuum sul&te or ctfaanol predpha&m^ ackl odractkHi* anion ex* 
cation eschange chmmatngyaphy, phofiphooeQiilose dnomatogrq^, faydpophobic intcractioa 
chzomatogiai^y affinity chnimatoigtapfayy hydroaylap at itB dsumatogirqrfiy, and lectin dituiualpg^apfay. 
Most pckerably^ perfomanoe liquid dnomalograpliy is employed fax putificatioiL Wdl known 

taphfiiipiptt fnr rrfhMii^ pfmlrin may hft gfiylryrf tn rtyMfiratft artruR finiifhrmarinn ^rfim fhg pnlypqirifte 

20 is denatured during isclatioii and or purificatioa 

DiagwwtM% FiPPgaostiCy Stoutyfog and MutaitiMi Assays 

— llm iDveziiaa is also idaiBd-tD use of MvG poiymideolsdes and p ol y pep ti des of- ttie 

luvcutiou lEor ase as diagnostic reagents. Detectian of MurC polynudootkks amVor polypeptides in a 
eukaryote^ particularly a mammal, and especially a faunffln, will provide a diiagoostic method fior 

25 (fiagposis of disease^ staging of dfeease re^Kaee 61 an infectiouB orgsamn to dn^ Eukaryotes, 

parficnlaHy mamrnalR^ and gyemUy fmrnanR, parfiraibHy Dyiaft mfertfrf nr myyfflri tn hp. mfftRrtfld with 

an orgamsm con^jming the MuiC gene or protein, may be detected at the noddc add a amino add 
by a variety of wefl koown technupies as weQ as by oiethods pr^^ 

Pdypeptides and pdynudeotides for pro^iosG, dia^iosis or other analysis may be dbtajncA 
30 tarn a putativety infected and/br infected individiml^ bodQy materrak. Bolymideottdes firom any of 
dKse sources* paiticulaily DNA or RNA, may be used directly for detection or may be amplified 
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eoE^maticallyliyusn^Kaior ai^o^ RNA, initiciilaiiy 

mRNA, cDNA and gcnmik: DNA may also be used in Oie same wq^ Usiog amp1ificatina» 
cfaaracterizatioD of the speaes and strain of infectious ot resident ot^ipmh present in an individual, may 
be made by an analysis of ttie genoljpe cf a sdected potymtdeotnle of the cnginism, DdelioQS and 
5 insertkma can be detected by a change In saae of the aa npWffed pioduct in exmyarfeon to a geortype of a 
lefiexeoce sequence sdeded ficm a fdated 

difltereni strain (rf te same spedes. Point imnaAHK can be identifiGd by hybridfeir^ amplified DNA lo 
bbded MmC polynucleotide sequences. Perfectly or sjgm&amly nsifcfaBd sequences can be 

fft^ringnkhwl fcrwi tmprrffrtly nr tnnrr ^gmfiranrty mkmatinhnH dnplftrfft hy HMasfc nr RMasft rfigftstinfn, 

10 for roiA or RNA req)ectiv€ly, or by dftfrting differenoes in melting temperatures or renaturatnin 
kinetics. Pt^micleatide sequence differences may also be delected 1^ 

mobility of pc^ymxieotHfe frag^Knts in gels as canq>ated to a reference sequence. This may be carried 

out with cH'wffimtdenatnring agents. I\iynncieotidediSErenoesmay also be detected by direct DNA (h* 

RNA sequencing. Se^ fiar cxanple; Myers et oil, 5<30ici^ 23a- 1^ Sequence cbaqges at 

15 specific locatiom also may be revealed by mdease psotecticm assays; such as RNase^ VI and SI 

protectiDnass^OTadiemicalGieavageniediDd. See; Ibr example; Qmxmerol.iyticJVis^ 

USA, 85: 4397-4401 (1S8S), 

In anodier endiodmail, an array of oljgoauciootides pr^^ 

seqiicarecff fiagpientsfliereof canbecoDstractedtDoondnctcffig^ for earample^geaBtic 

20 mnlatifHy> serotype; tajKmomtc ctassification or identificaticHL Array tectmolpgy methods are weil 

inown and have general applicability and can be ased to address a 

- gpfiPffrg infiiidn^ g"**- t^m w pfi Ri nit^ gpngfift linkagp-^ and gwrir liariahility (see; for Otan^rii^ Cliee£l oiL, 

Science, 274: 610 (I996f). 

Thus in aiK>thcr a^Kct, the prcsa< invoitkn rda to 
25 (a) a polynucleotide of the present mveotion, preferably the nucleotide sequence of SEQ ID NO: 1 . 
or 3, or a firagn^ thereof ; 

(b) a nndeotide sequoDce complementary to that of (a); 

(c) a polypeptide of the present mvaitton* preferably the polypeptide of SEQ ID NO :2 or 4 or a 
fragment thereof or 

30 (d) an aniflMXty to a polypeptide of the present invention, preGerably to tbe polypeptide of SEQ ID 
NO:2or4. 
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It will be ^ypredated that in ai^ such kit, {a}, (b), (c) or (d) coinprise a substantial 
oon^nem. Such a kit wUI be of use in (tiagRnsfng a disease or suscq)tibility to a Disease^ amogg 
others. 

This iovcQtirai also rdatcs to fle useof p(rf3nKdoottdes of tii&preseui luveullOD as d^^iostic 
5 reagents. Deiectimof anutatedfiMmofapolynuckxitidcofthcin^^ 
3v wiudi B asodated wMi a disease or paAogenk^ 

or a snsoqitflrility to a disease^ viliich results fioni und^^ 

fflpresskm of ttiBpoiyBodBDtide. Oiguaaaiis; partfrnlarty infectBgns cgganisais» carrying mntafiops ^ 
10 sucfapolyiiDCleociJeniaybe detected at tb&iN^S^^ 
dcsoftod elsewiifare herein. 

His nodeotide sequences of the pieaenl iuvt^yiisi are also valuable ficffCtfg^nisnchranosoine 
identtfication. TlgsequenpeisspffyifCTTly targeted to^ and cm hyhridip 

o r g i mi s m 'b diromosome^ parttculariy XosiStaphyiococcus aureus efaromostHne; The tuning of relevant 
15 scqnaioes to rtrfYrnnsorrrrs aocordiiig to the present invention may be an important stq) in corrdating 
thnse S^TPnnpR with pathrigpntr pntpntwl an flrnlngiral mrhft nf an Afg^n ig iii at^yAf dn^ 

rcsistaiK^ of an oigansnv as wefl as die essentiality of tiie gene Otcea scqucooehas 

l)eenni^)|>ed to a precise dnomoacniiB] kxaitkHi, the physical position of the sequence on the 
dmmiOGome can be correlated wifli genetic mq) data. Sucfadatamaybef3ui]don4inBmasequenae 

20 dbttahaSft Thf.rriarinnBhp hffqiMH g^wa and rHgeaapg that hawhpm mappfri tn tfift cgmRrfii mrniMiMMl 
rxyhitittft thpti iiteniifte d thffn^ ^ kiwuai gpnrtic pTrtfmiit^ ftw #^^ni|il^ llnrB^g^ linlragiP- analij^ift 

(ooioherdanoe of jdgfsically adjarent genes) or »i«tii^ sfudgSi, such as tiy ooiyi^g^tion. 

The ditT a e u u c s in a potynudeotide an^or polypqrtide sequenoe between argantsms 

possessii^ a first phenotype and of^niams possessing a different, second different phenoQfpe can 
25 alsotyedeCenmned. U a nnilatiDo is observed m some cvatlorganisnispossesstDg 

phemtype Iwt not hi any organisms possessii^ the second pheootype^ then the tttiiiatifin is likely to 

be the causative agent of the first phenotypa 

Gdls fiom an nrg^nkm canyii^ mutations or pid)auorphisms (alleiic variatioas) in a 

po}ynudpotidc am^/or pd y pcpt ifc of die inveoljcm may also be detected at the pdynodeotkfc or 
30 polypeptidelevdbyavaiietyof tedmiqueay toaltowforserotypi^ Fot exampk^ RT-PCR 

can 1)6 used to detect nntatians in the RNA. It is particolarty prefened to use RT-PCR in conjunctjon 
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wftfa automated deiectknsyslEnia^si^ RNA, cDNA or genomfi: DNA may 

also be used the same purpose^ PCIL As an csamplc; FCR fxriiueis oran^emcotaiy to a 
potynpcfcotide coDodh^g MurC priypcfrtidc can be used to Moiliry and analya^ uuitalkiua. Esan^ilBSof 
representative prenas aic diawn below hi Table 2. 



Tabfe2 

Primos iir aayfificalin <>rMiiiC pi^^ 
SEQTONQ FRIMFK SEQIJKNCE 

10 5 5'-CTTCAXTAATGAACGATGC-3* 

6 S'^'OnaicaiflAiAiTOAftaftAO-a' 



llie inventkn also includes (Hii^^ 

X-(Rl)irr(R2KR3)n-Y 

15 wbociii^ at IfaeS* ood of the molecuk; X is hydKigso, a metal or a naodiOBd nucleotide resklne» and at the 
3' cod of the molecule^ Y is faydcogpn, a metal or a modified nucleotide lesidue^ Ri and R3 are ai^ 

mideic add le^due or mndrfied nucleotide residue^ m is an integier between 1 aiKl 20 or too , n is an 
hneger between 1 and 20 or zeni^ and R2 is a jHimer sequence of the inve^ 
sequence selected friHn Table Z En the pc^ynudeottde fimnila above R2 is oriealed so that its 5' aid 
20 mcleotide residue is al the kfl» bound to R^^ and its 3* end nndectfuie 
AiQr stietdi of nucleic add residues denoted by ^tfaer R 0^ 

l>e d&er a heten^K^iyiner or a iKHDOfx^ymer, pieferabfy a heteiopQlynaer bdog o(Hiq)lementary to a 
region of a poiymideotirte erf Table 1. In a p r efe rr e d enAodunenimantlAyn is an integer b^weenl and 
IOl 

25 The invBDtian further provides dKse primers widi 1, 2^ 3 or 4 mdeotides removed finom the 5' 

and/br the 3' ml These primers may be used lor, amoug odxr tfaipg^ ampli^ripg MurC DNA and/br 
RNAisotelcdfimL a sanq>le derived fiom an individuai such as a bodily m^^ Hie prinxas may be 
used to amplify a polymicleotide isc^ated fiom an iofected mdMdual, sudi diat pdynudeotide may 
then be subject to various tfriwiques for eha^btioa of the pcrfynudeotufe sequence. M this way. 
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nstatixs in tbe polyiiKdeocide sequence may be defected and used to <fiagDOse and^ pip^iDse tte 
infectksi GT lis stage or course; or to seicl^ ■ 

The uxventflHi fiirtiicr pumdeB a piDcess far diagEXisiiig, disease^ {H^eferably bactcral 
mfectioc^ mme pnimbty Mcakssscxascdhy SL^phyiococois aureus, camprisiag decenninipg tan 
5 a ssanplG dmved fmn an individual such as a bodily matcml, an increased Icvd of aqncssion (tf 
pofynudeotidD having a seqvence of TMc 1 [SEQ ID NO: 1 or 3]. Increased or decreased 
expression of a MurCpoiynudeotidti can be measured using any <m of Ihe methods wdl known in 
theartforlfaeqiianlitatkmof polynnclBot^^ such as» for exanple; anplificaticHi, FCR» RT-PCR^ 
RNase protection, Nortbcm blottni^ specUuinctiy and other Iq^bridization methods. 
10 Ihadditkn^ 

i*i |iiHUMinw <rf MiTif! pniypg ptiffc»<TwyflfB dtt> nnr i¥igi mntvrk tfagip gainpTpg tway beuSBdtO dOtfiCtlhe 

picsmceofaninfectioafef exampia Assayta±DKiDesthaicanbeusedtodetarnnneKcveb<^aMaiC 
pdypcytide, in a sam^e derived frmn a host, such as a bocSly nwterinl, arewett-hiown to tfaoae<rf&ill 
in the ail &icti assay mfttKxls indmferidicimnmnoassay!^ cnnpetitivB-bndiDg assays, Westmi Bloc 
15 analysis antflx^dy sandwidi aasi^ antibody ilrtniK m and ELISA aaatys. 

The potynucteotides andpoiyniiri<yTtfrtes of the Inveniionn^ as te^j^ht fiar cfifligential 

sciccttfl^ ndliiwK. Thac are iikiny diCfci'culidl acjcening and difficrcatial diqilay tnrflnds kuLrwn m the 
ait in which the pcdynudeoddes and po^ipcptkles of the inwntioa be used For esamplc^ the 

20 differectial display tprhnkpip is described fay Chuai^ et al., J. Bacterial 175.-2026-2036 (1993). 
This method identifies diose gates wfakh are expressed in an (ngamsm by idcctityiqg mRNA 
present uang landomiy-prtmcd RT-PCR. By corcparii^ pro-infoctHin and post mfoctioa prc^ks^ 
genes va^ and down regulated durii^ infection can l>e identified and tlieRT-PCR product sfqnmreri 
and mattiicd io ORF *unkn0wn& " 

25 In Vivo Espression Tednwlogy (IVET) is described by Camilli et at, Ptoa N^l Acad. 

Set USA. 9i.-2ti34.2638 (1994). IVET identifies gsas& op-regulated during mfectiDa when 
ooniBied to labardtury odlivatiHU implyiiig an important ndc in inTodinn. ORRs ufcidiOed by ibis 
lechnti|iie are implied to have a sigpl&auit fole in infectioa cstablidnBent and/or maiidenaiiceL In 
thtt techniq u e random chrainosooEd ftagoKOtB of taigel oiganism are ckxed tipstieam oi a 

30 piamoter-fcss reoombinase gene in a plasond vector. This construct is intwirtiKYri into the target 
oig^niam which carries an antibiotic resistance gqic fiadced bj rcsdvase sitea^ Growth in the 
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presence of the antibiotic ranoves from tiie population those firagynents dooed into the plasmid 
vector capable of sq>pcvti2ig tnuiBcrqption of the reoombinase gene and therefore have caused loss 
of anti)k)tic resistance. The resistant pool is introduced into a host and at various times after 
infection bactoria may be recovered and assessed for the presence of antibiotic resistance. The 
5 dnomosomal fragment carried by each antibiotic sensitive l>acteriuni should cany a promoter or 
poitionof a gene normally upr^olated daring infectioa SequeociQg upstream of the recombinase 
gene allows identification of the i^ regulated gcneL 

RT-PCR may also be used to analyze gate expressbn pattens. For RT PGR i^ng the 
polynucleotides of the inventtoUp messaig^ RNA is isolated from bactoial infected t^sue, eg,. 48 

10 hour murine lung infections^ and the amount of each mRNA ^>ecies assessed by revose 
transcT^tim of the RNA sample primed with randcnn heacanudeotides followed by PGR with gene 
specific primer pairs. Thed^ernnnationof thejH^esoiceandamouiitof aparticuhir mRNAspec^ 
by ^lantification of the resultant FCR product provides information on the bacterial genes which 
are transcribed in the infecied tissue: Anatysis of gene transcrqition can be carried out at different 

15 times of Wection to gain a dialled kno«4edge of gene reg^ 

for a dearer undostanding of winch gene products represent targets for screens for ant3nctcrial& 
Because of the gcoe q>edfic natnre cf the PGR pritners en^loycd it s^ 
bacterial mRNA [irqiaratiKm need not be free of mammalian RN^ Una allows the investigator to 
carry out a sbnpHe and (|uick RNA prq}aration from infected tissue to obtain bacteria] mRNA 

20 q>ecies vAnch are very shrat lived in the bacterium (in die order of 2 minute halflives). Optimally 
tbebwterial mRNA is prepared from infected nnirine lung tissue by mfichank:al disnq>tioo in the 
[vesence of TRlzole (GIBCX>-BRL) for very ^nrt perisds of time, subsequem processing 
according to the manufacturers of TRlzole reagent and DNAasc treatmoit to remove contaminating 
DNA E^crably the process is optimized by fiiKlipg those conditions vfhkh give a maximum 

25 amount Sta^ylocoocus aureus 16S ribosomal RNA as detected by probu^ Northerns with a 
suitably labeled sex^saxx^ specific oli^>nucleotide prbba Typically a 5' d|ye labeled primer » used 
in each PC^ primer pair in a PC^reacticNii which is tenninated optimally cyde& 
The FCR products are sq>arated on 6% polyacr^amide gels with detection and quan^ 
GcneScanner (manufamirsd by ABI). 

30 GriddingandPtolynQckotideSablnctfen 
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McAods have been described for (4>tai^^ 
tdeotftyinii^ so caHed'lqg)! density DNA arrays" (vgrids^ See, e,g.,M, dm a oL, Science, 
274:61(^-614 and other r e fer ences dted tteda Such griddmg assays have beoi 
enq)loyed to idaitify certain novei geoe sequeoces^ r^cned to as Expressed Sequeooe T^gis {tSSl) 
5 (^iilams eta.. Science, 2S2:16Sl-16S6Q991)y A variety of tectaiiqoes have also beoi described 
for idemiQrmgpariiciilar gene sequences on the baste Fc»r example^ ^ 

Inleraatioiial Patent Ap^dicatkui No. WO91/07087, published May 30, 1991. In additkm, 
m^bods have beo] described for tlteaiiiHijScat^ For exaiiQ)le; f ee 

International Pateot App]ka$im No. W091/17271, piiblfilM:d Novcmba- 14, 1991. 

10 The pcdynudeotides of the invmtion nray be used as cnm^Kmaits of pdynudeotidc 

arrays^ preferably hi|^ density arrays or grids. These hi^ (tensity arrays are particularty useful 
fordiagoosticand[m>gnDsticpaipose& For example^ a of spots each comprisii^ a different 
geoe» and further c(mq>nstng a polynucleotide or polynnde^ may be used 

fbrprobiiigi socA as uung hybridization or middc add anplification^ us 

15 derived firom a bodily sanq^le^ lo determine the presence of a particular 

or related sequence in an individual Such a presence may indicate the presence of a pathogen, 
particularly Staphylococcus aureus, and may be useful in diagnnshig wSfot pipgnosiog disease 
or a course of disease. Agridcoinprisiiigannniberof variants of die polynucleotide sequel 
SEQ ID N0:1 or 3 are preferred. AlsoprefeiredisaconQ)risiDgaininiberaf variants of a 

20 p(flynucleotide sequence enoo^ng die polypeptide sequence <rf SEQ ID NO:2 or 4. 
AaAodks 

The pcrfypqsiita and potyraidcDtides of the im«ttim 
Ramp.raTi hp.iKPri a«t fmrnimn geiK ln|ifnAimaTitiiincK« TiTinMtifMy m^ 
potynudeotitks reapectiveiy. 
25 In certain p ie fa red eoobodfanenls oC die invention there aie piovided antibodies agatost MurC 

potypq>tidcs or pdyraidcx>tidcs. 

Antdxxlies genentfed against the polypeptides or pdynodeotides of the inventicm can be 
obtained by ad mini s te r in g the pdypeptto an^ polynncieotides of the inventkm, or epifipp&beaiing 
fIag^leo^s of eithEx or both, analogues of either or both, or cdls espressiqg either or bodi, to an zmos^ 
30 preferably a nonhuman, using routine pcotooois. For preparation of monnrinnal antihodfes ^ 
tfldiPTKy ^ tiwo yH fft tiiR ayf fhatpiDvtdes flwtiiMx Bes pfo d < Tff 1 iwiti miflMR ocn li n e cu ltures can be used 

-24- 



M#^16 18 15 



(59) 



Exainptes iodude vaiinis ledii^^ 

(1975); KtsOMX a aL, Lnmunobgy Todc^ 4: 12 (1983); CtibeiaL^pg 71-96 m MONOCLONAL 
ANnSOI)mANDCAN<^mS(APr,AUaR.l^ 

TodniqiKS fior the prodoctim cf sn^c chain antlxxlks (U.S. Patot No. 4v944778) can be 
S adapted to pnxhioe ssd0c diam aniibocfies to pc^]/pq)ddes or pdynudeotsks of this iovcntioiL Also, 
traiTRffintc tsacc, or ofgiamsmG sudi as other mammalu, may be used to espreBB humanizBd 
aatfhodksisMmmaxspodGctoiti&pc 

Altenotivdy, phage display tedmolqgy may be utilized lo sdect antibody genes with 
btndiqg activities tofwards a pdypcplide of the invoitioiL cither from i qicrt olr cs of PGR aapUfiDd 
10 v-gsots of lympho^^ £rom humans screened for poasessi:^ antiMuC or from naive libfaries 
(McCafTerty, et oL^ (1990), Nature 348, 5S^S54; Maifcs, et aL^ (L992) Biotechnology 10, T79- 
783). The affinity of these antibodies can also be nnpraved by, for ezanyle, diain ghiiflfKng 
(aacisonelaiL»(1991)Miftfr(eJJ2. ti28)L 

The abovo-dcscribod antibodies may be cnployod to isoiatc or to lAuitify doncs capieasiiig the 
15 fdtypepddes a polynucleotides of the Invention to purify die polypeptides or polyniideotides by, for 
example^ afBnity chnnnaloigraphy. 

Thos, smtrng others, antibodies against MurC-pdypeptide or MmOpolynadeotkle may be 
en|)loyed to treat tnfotiois, paitioilady bactenal m^ 

Polypeptide variants iodnde anttgemcaily, qiitopically or imnumologically e^nvaknt 
20 variants form a particular aspect of this invenlim. 

A polypq>tide or polynodeotide of tbe invention, such as an antigenically or 
inmninolpgically oqoivalail derivative or a fosioa protein of the pcrfypcptide is iscd as an amigcii to 
inmoiicce a mouse or other animal sddi as a rat or dudon. The fuskm proldn may provide 
stabil^ to the polypeptide. The antigen may be associated, for example by cmgugatioiv w&h an 
25 immunogenic carrier protem for ocampie bovine senm albomtny keyhole limpet haemocyanm or 
trtwfwrt tODDQid. Altemativelyy a mnlt^le antigenic pdyp^itide omnprlsipg mnhiple ot^ies of the 
polypq^tidcy or an antjgancally or rnwrntnoiogicafly oquivalcat polypqptide thereof may be 
sufScientty aixtigenic to improve iinmum>gqucity so as 

Prderably, the antibody or variant therec^ is modified to nsike it less imnnmogeiuc in the 
30 individual For example, if the individual is human the aalltKKly may most preferably be 
"tnunanized," v/t3SXG the oomplimentarity detennining region or rqgions of the byforidoma-dertved 
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andiody has beea trao^lanted mlo a buman moDodonal antibody, for exaipple as described in 
loDSS €t al (1S66), Nature 321, 522-525 or Ten^iest ef oiL, (1 991 ) Biotechnology 9, 266-273. 

In aoooidftnce with an a^ect of the inveDlkm, tte^ 
of (be invcotiQn far therapeutic or picf^actic puiposes» in particular genetic imnmmzatkBi 
5 AiiK)!^ the paitniady preferred eDrix)dm^^ 

M uiC pdynudeotides and pcd)peptidcs encoded Iheniby. 

The use of a polyoudeolide of ibe Invannm In genetic immnnizatiaa wiO pref erably employ 
a suitable delivery metfaod such as diiect iqectkm of plasmid DNA into mosdes (WoUT et al. Hum 
Mol Genet QS9Z^ 1: 363, Manthorpe «f oL, ^uml GeneTher. (1983) 4: 419), delivciy of DNA 
10 con^lcxed wiib ^ectfic protein carriers (Wu et oL, J Biol Chem. (1989) 264: 16985)l 
coprodpitation of DNA with cakhxm f^io^hatc (Boivci^ty & Rcshcf, PNAS USA^ (1986) 83: 
9551), encapsulation of DNA in various foims of l^;K>8omes (Kaneda et oL, Science (1989) 243: 
375), partide bambardmenl (Tang et al. Nature (1992) 356:152, Bisenbraun et al, mA Cell Biol 
(1993) 12: 791) and in vivo infection usiii^ doned ledoviral vectors (Seeger et aL^ PNAS USA 
15 (1984)81:5849). 

AntfpiFiiifliF ^iiP f^igffwiTt^- Aitiffty^ firof Mirf*^**^ 

F[^ypcptids and pdyimcleotides of the invcniian may also be used lo assess the binding of 

CTififtii tnniftff^i fe fft frf tfrffffl^ and ti ^y mift in^ fty example^ ^pffl ff-^^ cdl-firee pr^fflPiiwnp-j cbeoticsl ISbiancBy and 

mtural product iinxtuic&. Hiesesiibstiatts and HgandR may be natural substrates and Ugjamfc ot way be 
20 stnictuial or fiinctiitUBi mimptw^ See^ eg., Coljgan et oL^ Current Prolocob in bwmmology 1(2^: 

Chapter 5 (1991> 

iV^ypqytides and po^^oictolidbs of the present 

functkxtt^indudiDgimay dfeease states^ in paTfi^ Itn 

teicflye desirable tp date scTBcnlqgnacihodstDidci^ 
25 flic functioiiGf the polypeptide crpoiyoncloolidcL Acooidn^gjly, inaiufftcra^pcc^lhcprGacnlxBvcntkxi 

piovkksfora mplhori of screcnii^oonyounf^ Co identify flnsewhidi sthnulaie or wtich inhihtt the 

fandfannfapotypqitidear | j u l ynu dcu lk teoftheiTOe^ 

po^^nuckodda. bgenexal,agDnslsoranlagQ3istanmybeen^]Gyed 

paiposes for sucfa Diseases as bereodKfraemmtitnKd. Coii^xjundsimybeidemified tonavarietyof 
30 sDuiaaw fa taamdt; cdK cdl-&a:prtparatiuKH dcanical Itoaiies^ and natural product mizttcres. Sudi 
aguniste» antagiraists or intabibiis so-idmlifitxi may be 
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enzymes, etc, as ttecase may be, cf MuiCpotypqitittesaiKlpoiyniKiootHk^ormaybcstncturalcs' 

amy 

Tbe saeaing methods may sin^fy measiTO 
5 polypeptide or polynucleotide; or to oeils or membranes bearing the pcdypq>tid& or polymudeotide^ 
or a fuskm protein of the pc^yp q)tide by means of a labd direcily or hxtirecdy assodated with the 
candidate cmnpound. Altenmtivdy, die screening method may invohfecompetitlm 
oon^^^icor. Puither, these screening methods may test whether the 

Signal gentrated by activatktt or inhibition of the polypeptide or polyoudootide; nsiqg detection 

10 systems appn^iriate to the oclb comprising th&polypc^^ InlnbitOTSof 
activaticm are generaQy assayed in the presence of a known ag[»ibt and to 
the agonist t)y the presence of the cani£dateo(m9)ound is obs^ed Coistitutivdy active 
polypq)tide un^or conslitutivdy C3q>re8sed pofypeptides and polynudeptides may be onployed in 
screean^ methods to mverse agonists or inhibitory m 

IS testiiig^i^iether die candidate oompoimd lesolts in inhi^ activation of thepolypeptideor 
polynodeotide; as the case maybe Purtho', the screening mettK)ds may sin^y om^rise the stcp& 
of mixiqg a candidate componnd widi a sdutum containiDg a polypeptide or polynudeotide of the 
present inventkm, to form a mixtorCy measuring MurC polypq>tidc and/or polymidootidc activity in 
the mixture; and comparing the MuiC polypq>tide and/or polynucleotide acitivi^ of the mixture to a 

20 standard. E'osKm protdns, such as those made from Fc portion and MurC po^^pqHtde^ as 
lierdDbefore described, can also be used f (NT h^Mhrongt^nt so^oii^ 
_ antagonisisof die polypeptide of the piGsemmv^ 

ftuHrdonally related polypeptictes (see D. Bennett et al^ J Mol Rfioognition^ 8:52-58 (1995); and K. 
Johansonrf ol, J Biol Chem, 270(16):9459-9471 (1995)> 

25 lliepoiynuckotkksypdypeptides arid antibodies that bifid to aniV 

ptdypepti^ of the presmt inventkm may also be used to configure scxoening ns^hods for detecting 
theeSectof addedocmq^oundsonthepnxliictionofmRNAan^ For 
example^ an EIJSA assay may l>e constructed for ineasuringsecr^ed or cell associated levds of 
potypeptide using nnnoclDnal and pdydooal antibodies by standard m^bods known in the art 

30 This can be used to discover agents wfaidi nay inhibit or enhance the prod 

(also called antagonist or agonist, re^Mcthrdy) flftmi suitably manipulated cells or tissues. 
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(agonist) or block (ajda^joist) the actioa of MuiC pdypqittdcs or polyoudcalidcs, padiculariy (base 
oranpouols Ibal are bacUrislatic am|/br bactexiddul. TTic rndfaud of screening may mvulw h^Ji- 
tbioQ^ipiit teduMques. Fcm* example^ &> screea fix stgpoa^ or aotagonisls, a synlhetk: reaclioa mix, a 
5 ceflular con^xaitment, such as a men^^rane^ ceQ enveiope or ceil wall, or a preparatkm of any thereof, 
amprsiog NfinC pc^ypqrtide and a labeled substrate cr Ifgand of sudi pctypeptide is incubated in tiie 
absence or tfie pfcseocc of a candidrite moicctilc that may be a MmC agHiist or antagpnist. Useability 
of the camdidate molpccle to j^nnire or sntogpnix tbe RifurC polypeptide is reflected in decreased 
bindnig the labeled ISQAOd or decreased prodactioii d product finom audi sobstralEL Moieoiiies Ibat 
10 bind grambously, Le^ viifaDut inductag tfae effixts of bfurC polypqitide are most iOoeiy to be good 
antagDpists>. l^cqJcstfaatbndwdlan4as1iiecascmay be; micaactte 
fT"m ffli^*s<rfttp> fiCTfas?- f^jE^w^ tnnwd^Kliffliy ^ fnm^^ '^Kinicul rhi^niH lytiuity ^t^- agmfeffy. Detedkni 
of tbe rate or level 0^ as flie case may be; productioD of pcodoct fi^ 

dimiical channEl actMiy imy be enbanced by v^sig a repcrter sy^em. RqxHier systom that may be 
IS useM in lbs regard indode bat aieniHtiDiited to c(d(Hin)^^ 

reporter gme that is reqxnisive to cfaangBS in M pc^ynudeotide or pdypeptide actKity, and binding 
assays known in die ait. 

Polypeptides of the invcntioii may bo used to identify monbraDC bound cr soluble receptors^ if 
any, for sacfa polypeptide^ tbrougH standard reeqrtorbindtDgtecl^ These 
20 tecinnques indudC) but are not limited to. l^and binding ami crossliiddng assays in ^licfa the 

polypqitide is labeled with a radioactive isotope (Ibr instance; ^^T)» chemically modified (for 
instance; biotinylated), or fused to a peptide sequence suitable §ot drtecfion or purificatiQiv and 
inraihmMwithasonro»of thepiitatrvcrBcqptor(fcg:/ceil^ 

tissue extracts, bocfity raatcrials). OtlKTiiKthodsiDchidetnopfaysical tecfamqocs sucfaas su^ 
25 plasmon resoifflnce and spectroscopy. TIkso screening methods may also be used to identify 

agonists and antagonists of the polypq>tide which con^>ete with the binding of the polypeptide to 
ltsrecepior(s),ifany Standard inettiDds to condocth^gsirh assays are weflimdersioodta^ 
art 

The flttorescaice polarizatian value for a fiuorescentiy-tagged moleoole depenib on the 
30 rotational ooTTdatKni time or tunxblng rate. Ptotdn complexes, such as foraied by MurC 

polypqitide associating with another MurC polypeptHle on other pofypqitide. labded to comprise 
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a fhnrescently-labeied wstosulo wfli have higher polarization values than a Ihioresc^tly labded 
manomerkpiotem. Its preferred that dusmediod be osed to charac^^ 
disrupt polypeptide oasnp\w&. 

Fhmescence exiergy transfer may also be used cteradenze small molecules that tnterfoe 
5 whhdiefoimibnof MorCpc^ypepiIdedhDers, 

structures formed by MurCpol]fpq>tide bound to. another pcdypeptide; MurC polypeptide can 
be labded with both a donor and acceptor fluorq>hore. U^n mixing of the two labded species 
and exdtatjon of the dranrfhiorophore; ftutvesceiK^e energy transfm^ can be detected by 
observif^fhKHescoiccof theaobq)tDr. CoaqNrands that btoc^dmienzatioa will inhibit 

10 fhioresoence energy transfer. 

Surfu:e plasnvni resonaitf^ can be used to UKsmtor die ^ect of anan iiK^ 
MurC polypq)tide self-associatk>n as wdl as an assocktion of MarC p<rfy^^ 
polypeptide or small mt^ecule. MuiCpoiypq)tide can be coupled to a sensor disallow site 
Oaasity such that covalentty txmnd molecules wiU be monomeric Solution pfotdn can then 

15 passed over the MurC polypeptide -coated sur£aoe and ^ectfic Innding can be detected in real- 
time by mduitorii^ the d^mge ni resonance ait^ caused by a cisipge oq local idbactive index. 
This technique can be used to diaractcriae the effect of small molecules on kinetic rates and 
equflibriumbiiKfiiig constants for MurC polypeptide self-assodatioa as wdl as an associatbnof 
MurC polypeptide and another polypeptide or small molecule. 

20 A scintillation praxhnity assay may be used to characterize the interaction b etween an 

assodatkm of MurC polypeptide with another MurC polypeptide or a different polypqitide . 
MurC polypq>tide can be coi^led to a sdnlillaliao-Med bea^ 

pc^ypeptide results in bindiiig ^^lere the radbactive source mi^ecule is in dosepioxiniity to dK 
sdntillattoa fluid. Thus» sigiial is emitted iqxm MurC pofyptptide btndn^ aiid conq^^ 

25 prevent MurC poIypq7tidc sdf-assocktion or an assodatioQ of MurC polypeptide and another 
pcdypqitideor small molecule will diminish sigpaL 

ICS bkKensois have been described liy AMBRI (Australian Membrane Biotechnology 
Research iDStitnte). Ili^ coiq>le the sdf-assoda1k>n of macioinolecules to the dosing^ 
gra maridin-l^dlftated fon channds in suyended membrane bflayers and hence to a measurable 

30 change in the admittance (similar to hnpedence) of the biosensor. Tlisappniachu 
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siz decades admittance cfaai]^ and is ideally si^^ 
of small molecule oombinatnrial lifaiaries. 

In Gtho* embodbnois of die invention diere are provided mediocfe for identifying c ui n pouii ds 
Ts^ddibindtooroCbetwiseinteraawithandinfa^ apcdypeptide 
S and^ pQl]nii2cioodd& of ibc iiivcujuu coiupiisu^ oniiaciing a poiypcptklc and/br potyuudootidc of tiie 
invtatiua with a ounipuund tube sixwnl wki omBtaro lo pqmit Mnftg tp or oUki bilenicdcHi 
between die compound and the p o ty pcp ti dg snd/ot pofynudeotkle to assess te binding to or other 
nttaactfao with liiB cuuipuuiidL sudi bmdipg or interactkm pccfoably bdng assodated wfiii a seocod 
oonyouail capable of pmvidiQg a delectable s^oal in lespoose to the bincfiqg or jptmcfai of die 

10 poi i pcptid e agycff pc^ymato l ide^^ tad Udamiiiiug intetfaer the compound tods to 

GT olfaavrise interacts widi and activates or intiihiis an acdviiy or caqifcssuiii of the potypqytide and/or 
poiynudootidc by ddcctipg thcprcacnoe or absence of a ^nal generated fiom fbc baxfing or inlcractiGBi 
of tiie compound the poJ)peptkkan(i^po}ymid 

Anoflaercampleof anaasayfaMaiCagpoistssaiXimpet 

15 a potentol agonist vdh MuObindii^ mdecnles, i c cumbiudu t MurC bindtqg mdecules, aaluial 
substrates or ligand^ or substrate or ligand nmneticE^ under appr o pria te cood i tiaos for a oompetiiive 
faitriii'Mnn assay. Itf mC ^ftn tie labdei^ sudi as hy ladtoactivl^ car a ookirfanetilc tv^^yf irt^ such li lpt' 
die number of MutC molecules lioaad to a blndiqg mcdeddecr ooovcrted to prodoct can be ddennined 
aoouratdy to assess the cfEectiveDess of tfiB potential antaganiBt 

2U Potential antagonists indude, amoi% others, stmll organic molecules, pq>ti(tes» polypeptkles and 

antibodies liiat bind to a potynudeotide and/or polypeptide d the inventiDn and thcrd^ infaflyit 
csttti^guisb its activity or e9q)resskHL Potential antagomsts abo any be smal ofg^nic taoiecales, a 
pcptwfcy a pofypcptide ^irji 3s a dosdy rdated i^fo trin or ^^iiii^fM py tbai bmds the q'*^^ sites on a bmdi^ 
mukcidc^ such as a binding mtioculc^ without htthysiftg MuiO-aiduDod activhies^ tfacftby pitwuiliqg ttie 

25 action or qpxehskai of MmC pc^ypq^tideB and^or polynndeotidoB hy t^^dmg MuiC pe^?p<^tidcs 
andAor potynndflotuls ftcDs bnxfi^. 

Potential aoiagnnisis telndea fanall nuiecole that binds to and ooa^rics thcbmdviigsilcof the 
polype|itide thevdiy preventipg Irindfa^ to csci^ 

is pret^niBd. Examples of small molecules include but are not limited to small organic mnlfnilfs, 
30 pqnidcs or peptsde-like molecaks. Other potential antaginists miiideantisaisemoleoales (see Ofca^ 
/. Neuroekent 56: 560 (1P91); OUGODEOJWWCl£OIIDES AS AlHISENSE INHlWrORS OF 
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GaSNE EXPKESSK>K CRC Pras, Boca Raton, FL ^ & descrQititm <rf tbese ludecidcsX 

Pi efeiiiid poieDlial antagonists indade oompouiidls related lo and variants of MuC. 
Other caamples of potential polyf^jytidg antagonists inchidfi aniixxBes or, m some cases^ 
cdjgopndeotidgorpiuldns^xteiiaiectose^ 
S asfliecasemaybc^<tf diepc^ypqjtkl^egyafiagtttalofthel^ai^ substrates^ rcocptoiSy eozymes^ 
eki; or sman mctoades wi±li bind to p(dypq)tide of 
le^wise; so tbat the activi^ of the pcdypeptlde 1^ 

rWlam nf rty. pntypppti^ nf tfip niv^TTtTr'n ^T^ hi"n?wnptir^^ ftinrtirmat mrnrtPtirg nf ttip. natnral 

MiirCpolypq>tid& llKsefunctjooaliumtcticsniaybcisedfOT^ 
10 activityof NfuiCpotypqitHfecM-asaant^eaioriminiioogm 
Functional mimrtira of ^epc^^pqitid^ 

polypqitnks. For egana[rfe^ pic f a icd fimctional mimetics mdude» a polypqitide comprisipg the 
potypqitide sequence set £DX1h in SBQ ID N02 laiA^ 

fcnnnnl 3nwtnft acM resy^^^j, »wHi>»*^w^iiBgi<iii ptinteinft cttmpr^t^on^cf ntofcofflbPRc tnincatcd 
15 sequences, FotynDdeotidesenaidingeadiottixesefinicti^^ 

cassettes to oQHXSseadLmnneticpi^pqnklcL It is picfeucd that Chesc cassctics coinirise 5' and 3* 
irstiK lain sites to allow for a coiivcnicntnaeans to lig^^ ftisfuither 
piefenred that ttieae cassettes oompiise gene eajs^^ 
herein. 

20 Thus, in anothCT aspect, tfaepieseotinventmidates to a screening 

agonists, antagonisls, li^^nds, recqjtors, substrates, enzymes, etc for a polypeptide and/or 
polymicleotide of the present inventiofi; or opirfXiimfEb wteA terease,OT enhawffi the prpductianjpf ^ 
sudi polypqitides amVor polyniideoddes , ^i^iich con^)rises: 
(a) a polypeptide and/or a potymideotnk of the present inveotion; 

25 (b) a recombinant cefl esqiressing a polypqptide anchor polynudeotkle of the present invention; 
(c) a ceil membrane eaqpressii^ a polypeptide and/w polymideotide of the present inventioi^ or 
(iQ antibody to a polypeptide and/or polynucleotide of the present invaitioo; 
which polypqitide is pref oably that of SEQ ID NO:2, and vAadi polymideotide is pr^enibly ttiat 
ofSEQIDNO:!. 

30 ttwfll be appreciated that m any siKdikh, (a), (b),(c) or (d)inayoon:^^ 

vainpoaasL 
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It will be readily appreciated by the skilled artisaii tbat a pcdypcp tide ancyor pdymideocide 
of tbe prescQt mventbn may also b& used in a metfaod for the stnictuie-based design of an agonist, 
antagonist or infaibitOT of ll^polypqjtide and/or polymidootide; by: 

(a) detenmning in the first instance the tfarcp-dimensional structure of the polypcptidg and/or 
5 pc^ynudeotide, or ooo^lexes thereof; 

(b) dfdTKii^ the flgec^dimeDsioDal stnictnre for the likdy reactive site(s), binding site(s) or 
ni0ti£(s) of an a^nist» antagonist or inhibitar; 

(C) synthpatTing rantHAte crtmpmitnk that fltr. ptirafirtBH in hmH fn nr rftarf wttfi the. HeiVyd 

bindii^ site(s), reactive site(s)^ and/or ni0tif(8); and 
10 (d) testily v^bfiOKT the candidate oQuqwuiids are indeed agonists^ antagonists or inhibtUnsL 

n will be fnTthQ- appmiatcd that tHis will normally be an iters tive process, and tliis iterative 

proocas may t>c porfonncd usiog automatod and compiilcr-ixijdiollod stcp& 
In a fuittiar aspect, die piescot mvcntion piDvides in^ 

as^ fiarmstanDe^ a Disease, related Co dther an excess o^a^ ^ 
15 oradBcresisedacthrityofMiBCpcdypqitkfeand/ifU'polym^^ 

If teGqiressionandi^or activity of Ulc potypqTtkk an^or potjmiclootidc is Id excess, several 

q>pioech£sareavai]abl& Ozte^ypiaechcon^srisesadnnnktcnng to anin^^ 

inhibitor oompoimd (antagooi^) as hoeia described, 0^^ 

aooqptable carriery in an amount efTective to ii]hil>& iIib function amy nr ei t^ i pg R ir m nT ih& pTiypgpi kte 
20 andtorpc^yitiideotide; suchas^feexan^fc^byblock^ 

MzynjB^ etCL, or by ifidbitiDg a seoondsjgpaiy and tfagcby ailewatiqg tig atmonnaioondftinni In 
another appioacfa, sahiblef^nmsof tiiepdypeptides stincapaMectfbiDdiDgtheli^^ sitetiate, 
e n zy nie s » recq>tora^ cKi incanyeiMonwIifaendogen^ 

administered. T^ical esaiiipiesof such ontfyelitDrs include fraguieute of the MmCpoijfpeptide 

25 and/or polypquide. 

Inaftirth^aspect, the presoninraxtiooidates to go^^icaUy engineered soluble ftia^ 
protdns oomprisipg a pdypeptide of the present invention, or a fragment thereof and varbus 
portions of the constiant r^jons of heavy or light chains of inimunG0olniiias of various sdxdasses 
Q^^^&^lgA^^g!^ Preferred as an tninnaK>gjobulin.is the constant part of tiie heavy cham of 

30 hnnonlgQyparticolarlylgQl, where fifikm takes phfcoe at dtth^ Inaparticalar 

entedimenty the Fc part can l>e removed singly liy i ncoqp or ation of a cleavage sequence \irtiich can 
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be deaved with Uood dotting factor Xa. Panhenmne^tfaisiiivaitkmidafesiopiooe^ 
prcpatatkm of Ihcsc fuaon proUaos by gcacdc eogjiiocriiig, and lo the use ihctoof for drug 
soeening, diaginsis and tfaEf^^y. Afuitfia' a^>edof themventUHialso rdates topolyn^ 
eoDodh^sudifiisiaapfotefns. Ezcuiqilesof fi]sk>nproteaita±Do]ogycanbefouiidm 
5 Patent >^icatkHiNo5. W094/29458 and W094/22914. 

In stOl another approadv expression of the encoding mdogcnous MuCpdypcptide 
can be inhibited using espressiDnblodLif^tediQiques. This Uodiiqg may be taigpted against any 
step in gene oq^resskm, but is prdlerably targeted agamst transcfytton and/or translatinn. An 
examines of a knom taJjuIquc of this sort mvoNc use of antisciBC sctpeaocs, cither hdcnHdly 
10 generated or separately adtaumstered(seG^ fibr onn^lc; 0'CooBDT,JNeurochem (1991j 56:560 m 
Oligodooxynudootidcs as Antiscnse Inhibitors of Gcae Esprcsmi^ CRC Press, Boca Katon, FL 
(19S8))l Alternatively, oUgpmx:]eotid£swhidifiKmtrq>lehd to 

(sec, for exan^lC) Ixe et aL, NucUtcAdds Res (1979) 6:3073; Coon^ et al. Science (1988) 
241:456; Dervan et oL, Science (1991) 251:135D). Tliese ol^mers can be administaedpe/' se or 

15 die rdevant oligrtmers can be opressed Dt vjur>. 

Each of the pdynndeotide sequences piovided herein may be used in the disooveiy and 
derdopment of andbacterial conipoundsL The encoded piotenv upon eaqnesskm* can be ised as a 
targ^ for the screomng of antibacterial (frugB. Additionally, thepolymdeotide segnencm eneodiqg 
d» anuno tamind n:gians of the cnoidod piDtdd or Sbt^^ 

20 seqaeooes of the respective mRNA can be used to construct antisoise sequences to control the 
caqnession of tfaecodii^ seqocace of interest 

The invention ako provides the use of the pcdy|Kptide» polymideatide; agonist or 
antagonist of the invention tn interfere whh the tmtml physocal interactinn betweoi a pathogoi or 
pathogens and a eukaryotic, preferably manmialiaT% host responsible for sequdae of Mectioa In 

25 pajttadar,theTndecdeBofthehiventiQnn[iaybeuse±mt^ in 
partindar gram positive and/br gram negative bacteria, lo euharyotic; preferably mammaliai^ 
eztracdlular matrix proteins on in-dwelling devices or to cxtraoeihdar matrix proteins in wounds 
to block bacterial adhesum t>etween eokaryotk^ preferably mammaliaii^ cxuraoeUular matrix 
piutciDS and bacterial MuiC proteins that modBtc tfisoe damage and/or, to block the ixmal 

30 progression of pategenesis in infectums itiitwted ether than by the implanlalian of in-dwdling 
devices or by other surgical tedmiques. 
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In aoocHdance with yet another ^spca oi invBitHni, there aiG provided MiuC ^^ontsts and 
antagonists^ pvcfdably bactaistatk: 

antagonists and agooisis cf tfae mwnCioa may be employecl for instance^ to ptwetA, mhibit 
iuiilftfl: treat dKesfistsL 

S Helicobacter pylori (psxdtii 'FL pylorC) bacteria infect the stomadbs of cfvo* oofi-third of 

the wurld^ papulatioa causing stomadi cancer, ukxis, and gastritis (Entcmational Agjsacf for 
Research on Ctnoer (1994) Sdm$osomes, Liver PhAes and Helicobacter Pylori (bitmiatk>nal 
Agency fox Research cai Cancer, Lyoo, France^ bll|»://www.uiocLc]i/iBcp/ec|aS)04.hlni). Mareuvcr, 
tfae [deraational Agency &r Research on Cancer recently recognized a caiise-and<ffect 

10 rctatkmhfp between g pylori and gastric adenocardnama, dassi^rnqg the bacterioni as a Qioup I 
(definite) caicinDgeiL Piefai ed antimicrobial cou^wuuds of tfie iuvenlkMi (agonists and antagonists 
of MurC polypqitides amVor polynnclGatidcs) found nsh^ screens jnavided by the invenliaa^ or 
known in the art, particularly narrogr-spcctr um antibiotics^ should be useful in the treatment of K 
pylori infection. Such treatment should decrease the advent of J7. /^lon'-induced cancers;, such as 

15 gastrahitfistlna] cardnoma. Such treatment sboulil also prevent, hihlbft and/or aire gastric ulms 
andgastritisb 

VacdoES 

There are provided by the invocdoD^ products, nompowtirms and methods for assfsring MxaO 
caqiicssiaiv ticaliqg disease; assayiag genetic vsirialicx^ and admmisleripg a M uiC pcAypcptide andAor 

20 poiynucleotide to an organism to caise an immnnolog^ response against a bacfena, eq>eeialfy a 
Skg)fylococcus aureus hxicn^ 

Another aspect of the inventKsn relates to a method for induciqg an inmnmtdpgical re^poixse 
in an individual^ particularly a manwrtal which oonq>riscs inoculating the individual widi MmC 
polynudeotide antVor polypeptide; or a fra^^nent or variant thereof adequate to produce ant&ody 

25 and/ or T ceil inanune response to protect said individaa] from infectHMi, particulaily bacterial 
infection and most pailicularly Staphylococcus atotso mfectiom. Also provided are tnethnds 
whereby sndi immunological reapraose slows bacterial replicatum. Yet another aspect of the 
iiiveotoi rdates to a method of indoch^ innnunalc^gical res|^^ 

ddivering to sudi individual a nuddc add vector, sequence or rrbozyme to direct eaq^ression of 
30 MmC pdynudeotide and/or polypeptide, or a fragment ot a variant tbereot far eiqiressipg MurC 
pofynudeotide ancVor poiypeptide; or a firagment or a variant thereto in mo in order to hiduoe an 
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inmuimrfogical response^ such as, to produce antibody axK^ or T cdl inunune response, induding, 
to eaanpk^ cytokiiKf rodttdng T cdls or cytoto 

human, fiom dtose^ wfaetfier that disease is already established withm the mdividual or not One 
exanqile of administering the gene is try accderaih^ it Into dse desired oeUs as a coating on 
5 paitidesorothmnse; Such nucldc add vector may anqinseDNAIU^i^ a ribozy^ 
ondck: acid» a DNA^RNA liybrid, a DNA-protdn conqsiex or an RNA-protcin a>nq>lex. 

A furthef aspGA of the invCTlion relates to an inununological oonqiosition that when 
introduced into an individual pr^etably a faunm, cq>able of haviqg induced witlun it an 
inmnnK^gical response; induces an immunological re^ionse in sudi individual to a MuiC 

10 potynuckotide andl/or polypeptide encoded ther^m, wherdn the composition craq^rises a 
recombinant MmC pc^ynodeotide anchor polypeptide encndert diere&am and/or conqyrises DMA 
and/or RNA wfaidi oioodes and expresses an antigen of said MmC poiynudootide; polypqitade 
ciM»dedlh£refroai»Qrodkrpoiypqrtideoftiicinvcnd^ The immunok^icai response may be used 
therapeutically or pn^hylactically and may take the form of antibody imnnmity and/or cdluku* 

15 inmnmityy auch as odlular immundy arusing from CTL or CD44- T odls. 

A MuiC polypeptide or a fragment thereof may be fused with co-protein or diemical 
moiety yiikh may or may not hy itself produce antibodies, but isi^ndi is c^hle of stabHlziiig the 
first protehi and produdog a fused or modified piutem which wiD have antigenic and/or 
imnmnogenic propotics^ and prderably protective pn^erties. Thus fused recombinant protein^ 

20 prderably hntha conqnises an ftt^igenic coiivotein, sudi as lq>opcotein D from HemophUus 
influenzae^ Glutaduone-S-transferase (GST) or beta-^lactosidase; or ai^ other relatively large oo- 
protdnwiikh^ohibilizes the pn>tein and facilitates producdcma^ Moreover, 
the co-protein may act as an acQuvam in die sense <tf providing a geno^lized stimulatiao of the 
inxmme system of the organism receivhigtiie protein. Theoo-protexnmaybeattadiedtoeidKrtfae 

25 aniinfh or cattwyxy-tmnifflfff ^ *^ tiim pmr«n. 

Provided by diis invenlxn are compositions, particulariy vaocme craopositions^ and 
UKihods oranpiisii^ the polyp^lides and/br po^^mideotides of the invention and 
hnnnmostimulatoty DNA sequences, such as those described m Sato, Y. et al. Science 273: 352 
C15W5), 

30 Also, provided by tins ntvention are methods using die described polynudeotidc or 

particular fragments thoroot wliidi have been shown to encode nourYariable r^ioiis of bacterial 
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odi smface protdis; in polyniideotide constnicts used in sucfa graetic immuniatiQn ezperimads in 
animal modds of infection with Staphylococcus aurets. Such eq>enmeats wiQ be particulaily 
Dsefiil fox ideslifyii^ protem qtitc^KS aUe to provoke ia prq>hylactic or dKrapeutic immune 
rcsponac It is bdicvcd tet tbis appioacfa wiD bHow for tbc subseqaeait prcpanoioa of monodcMial 
5 antibodies of particiilar yalne^ derived from the requisite organ of (he ammal successfully rcsistii^ 
or dealing mtetaxv for the devdopmeDt of propli^actk; agEols or tliierapeatic treatments of 
bactoial infectkni, paitlcUiarly Sui^lksioetxcm aureus infeaion, in nnmmals; particulaily humans. 

A pcrfypcplide of tfie invention may be oaed a.s an antigen for vacdnatinQ cif a fanst to 
ptodnce specific antibodies which protect a^inst invasioii of bacterial^ fior eson^le fay bJocbing 
10 adhetenoe of bacteria io damaged tissoa Esanq^Ies of tssoe damage indude wouiKb m skin or 
ccHnractive tissoe caised, fbr example^ by medunical, (±em^ 

inq>]antatk>n of mdwefiing devices, or wounds in the mucous mend)ianeG; such as itemraih, tlnoat, 
mammary ^ands» UK^bra or vagina. 

The inveotioD also indudes a vaocme fionnulation whidi comprises an immunog^uc 

IS reoonibinant po^peptide andAv polymideotide of the mventkm togieflier with a suitable carrier, 
sodi ds a pliannacmticaDy acceptable carrier. Since tfic polypeptides and polyuiKieotides may be 
brokai down in the stomadi, eadi is picfeiably acfaninistered parcalerally, includii^ for exanyle^ 
flrtii ii n k i i a Hfin fbai Is sobcutaneoiis, Iniramuscolar, intravenoi^ or intradennaL Ffonmilatkins 
suitable for parcntcnil a dmiuistiat ion include acpieaus and non-aqueous sterile injection solutions 

20 whidi may contain anti-oiddams^ buRars^ bacteristatic conqxnmcb and solutes whidi roKter tfie 
formulatkm isotonic with the bodfly fluids prd^erabty the blood, of the individual; and aqueous and 
non-aqueous sterie su^Kosions which may iodode su^^ending agpnts or thickening agents. The 
Ibmmhitajns may be presooled in umlr4DBe ormuiti-daBccnntainers^ for example^ sealed anqxwles 
and vials and may be snired in a frecze-dricd ooodition requiring only the addition of die sterile 

25 fiqoid carrier muncdiatdy priof to use. The vaocme formulation may also mdudc adjuvant systems 
for pnhanrtng the lininiinn gMrigity of the fixmulatiaii^ sucti as ofl-in water systems and other 
systems known in the art The dosage wiU depend on the qwdfic activity iif the vaooDc and can be 
readily determined by routine csipccimcotatiDii. 

"While the invention has been described with refereooe to certain MutC pc^eptides and 

30 polynudeoddea^ it ia to t>e understood that this covers fragments of the naturally occuiiipg 
polypeptides and potymdentides^ and sfanilar potypeptides and polynudeotides with additions, 
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deigns or substitutions wliicli do not substantially affect the immunogeoic properties of the 
reoominnaiit polyp^tides or pdymiclffltfrfRR 

In a lurlfacr aspect of Ibc invcnlirai (facie aic piuviilDd oonpoefllkniEj oonquxsit^ a MuiC 
S pdjraxdcolidcanil^aMuiCpdypqyddcfoadmini^^ 

Tbe inveolicKn also relates (o compo^Skm oKHnpiistng a pdynuckolide and/or a polypeplides 
discussed beremcMrtiKsragODSts or antagCHi^ llie polypeptides aid polytnicleotides(tftbeinvc^^ 
may be enq)teyed in coiiri)iDatioii wift a ncm-sterQe or ster^ tissues 
(X <x]^nsms^ sudi as a pbannaoeotical carrier suitable for adifiiiBstratkm to an nxfividuaL Sucti 
10 ooanpositnB comprise; for nstanoe; a metia additive or a 1faeiq)eiiticany effective amouot of a 
pc^ypqptkfean^poiymideotide of die invent^ 

Such cansR may indude» but are fimited to» saline^ buCGared saline; dextrose; water, gjiycerd, 

elbaxnl and aanbinatianS thereof. TV ftifi—ilflttrm aliraiW cnir Hip. mnrfp, nf aftmlnklT atifm Tb& 

invcntkn furtiKT idates to ^s^gftaetSc aid pliannaceutica] pads and kits oompristiig one or nxHC 

15 fttfitathegR fiHad with i¥fmnr mnrerf fteti^ HtlKafe nf Aeaioi gJtieiiK'iiiftl *^^ of tilCltlventlfWL 

Pdypqiftkies^ polynudeotides and other con^xjunds of the invention nmy be en^^byed alone or 
in c oi j ui K ik M with other OMqxHinds^ such as therqiec^ 

Hie pharmaceotical oompositioDS may be administered in any effective; convenient manner 
inrfnding^ for instance; adminisnatkm by tqncal, ora]» anal, vaginal, intravcnoas, intrqicritanea], 

mxu kf ^ others. 

In therapy or as a pit^hylactic, active agent may be administered to an individual as an 
iij ectable omx^osition, for exan^le as a sterile aqueous di^KTsioo, preferably isotonic 

iUternatii^y the oonqpositian may be fonnulated for ^ 
for csaxaplc in the fonn of ointiiientg» aeams; lotions; olntmenbs cyt dropsv ear drops* 
.25 moufli6vash» im p r c gM ated dressings and sutures and aeroflo1s» and may contain ap p io pr i ate 
oomrenticMial additfves» tnchiding, for exan^le; preservativesy solvQcts to assist drag peneliatian» 
and emoUieiits in ointmeals and cteams. Sucb topical fonmdations may also contain compatible 
oonventicHial earners; for otan^le cream or ointment bases,, and edianoi cr alcohol for lotions. 
Sudi cairkis may constitute from about 1% to about 98% by uf the ionnulalkini more 

30 usnal^ tfat^ will constitute up lo about 80% by wcigidol Uicfionnulation. 
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Iq a further aaptcli tlic pjteait invcaJtlkji ytuvjiks far pfaaiTiiin;r»i!fc>al wiutxjisitims oomwiai^g a 
therq^euticaUy effedh^ amoonl of a pol^fxptide and^or pdynudeodde, sodi as tb& solid}le form of a 
polypq^kie ancVof potynmrlmrirtp of flie preseDt tDventioD, agonist or antagonist peptide or smaA 
mdociic ooa^Kwad^ id c oni l> »Htinn wifli a pbainaaccutacally acceptable canicT or cxc^ial. Such 
5 cairioB mriiidc;» but are oot >TnmtBH to^ safiw^ bufiOcrcd salioE; dEadrofic; water, ^yocni, ^^baiyil, and 

cn miiffiaririR ibOCOfl TllC inwHtlfan fiirltiw rdalCS tO pim ntm'^ilif^l py^ks and k&S OOOOpcistllg QQC Ct 

to/xt <^^ itJM i tf i» tt filled widii one or more of die tt^gpwHraitg of the afi Mprn w dj u ffwi rwnpn ai ti fmp^ of the 
imoBtikm. My p tpUtk s, poiynucteDtides and other oonqwunds of Hie present mve n tiDn may be enyloyed 
atone or manyutxionwM other onrnfMiuii^ fstadiasdier^ieiiticocniilxyDiids. 
10 Tleo(mq>ositkBiwinbeadq>tedtotfaennjteof adminstrat^ 

Qc^ louta RreSerrcd fiosms of systemic adminBtratiaa iodude ir^ectkn^ typicoUy by mtroveooos 
inJoctioiL Other iujettkiu routes^ such, as sabcutaneou^ mlramtficalar, or imr^Mjlmueal, can be used 

poKlniiis sudi as bfic sails or ftEldk: acftfe or other dcttZEcmsL £i ?i^ f rtft y? »\ jf a pulypqitiife or nthw 
15 cooxponndB of die present uivuilkHicanbc fiwPHiIated man enteric or an cncapRidatfld ftacpntlalkMi» oiai 

adminifilfatiffin may also be pngaWe^ .AdiiiiiwUalioii of these oooopouoda may also be topical andAv 

locafizedy in the ionn of salves^ pastes andthelfte. 

Far admtmstration to manwnah, and paitkularly famnans, it is t^spetitod that the daily 

dosage level of the active agent wOl be from 0.01 mgfkg to 10 mg/kg, typically around 1 mg/kg. 
20 The physician In any event will determme the actual dosage wfaicih will be most suitable to an 

tndfvidaal and will vary with the age, weight and response of tlie particola* individual. The above 

dosages arc exemplary of the average case There can» of course; be individaal instances wbcrc 

hig|i» or lower dosagB ranges are nmrited, and such are wiUim 
Iii-dwciling dmoes mchide snigp^ 
25 diat arc introduced to tlK^ body of an indivldua] and remain in posttioa for an extended time. Sudi 

devices iiKlude; for earample, artificial joints* heart valves, pacemakcfS;, vascular grafis, vascular 

catbctcrs. cerebrospinal fhdd shnnts> uiiiBry C3itli^czs» ccsdunKnis andndatoiy pciiUmcal dialysis 

(CAPD)cadi^as. 

The compositmn of the inventioa may be administered by lijection to achieve a systemic 
30 c£foct against rdcvant l>actcria sfabrdy before tnscrtionof an in-dwdling dcvke. IVcatmcntmaybc 
continued after surgery durihg the in-body thnc of the device. In additian, die composition could 
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also be ised to Imnden perioperative 00^ techn^ to prevem bacterial wound 

Maojf oitbopcdic surgeons ooosidci ibat humaiB with prostbctKjoBiils should be oonsideiod 
for amibtotic piq>hytaxiB bcfere dental treatflwp t that could produce a bacteremia. Late deep 
5 iufibctiDii is a serious coo^lkatkiD stmrrttnty leuliDg to lues of tbt pnisdietic joint and is 

aflttWTY p anierf hy agnifiraitf inorfiiitity and mnrfati'ly It may tedore be pOSSlblc 10 CXtCOd tfae USe 

of the active agjcnl as a rcpiacooKiil fur pro|^iyiactic anlibioUcs in ifais situalioa 

In adrfftion to tlie ibmpj descrfl)ed abov^ the oompositiaig of fins inventkm may be used 
gmrdSly as a wound treatment agent Id prcvmt adhcsbn of bacteria to matrix proteinB exposed id 

10 wamd tissue and for prapbylactic use in dental treatment as an iltexnative to, cr in oon|uiictioa 
wifiL antiMotic pjuphylazis. 

Altcniativcly^ the eompoBition of the inveotjon may be used to bathe an indwdling devwe 
immediately before insertiDa. The active agent wOl pref e ra bly be present at a canrentratian of 
l|igfml 10 lOiqg^nd for bathing of wounds or indwdliqg deWces. 

15 A vaodne CQn^)ositioa is conventoidy in iqectable fornL Cbnvcatioiml a^uvants may be 

cmptoyod to cnhaoce the imntimc response. A suitable unit dose for vaccination is 0^-5 
ndciq^iun^ of antigeoi and such dose is prefisrably admmistered 1-3 times and with an interval of 
1-3 wocka. Whh the indicalcd dose langc^ no advene tcndcolagpcal effects ^^31 be obsoved with 
the oon^unds G( the inventkm which wddM prednde ilieir admfnfstratton to sailiahic indh^Muala. 

20 Sc^pKBccDafaAncSySevMwainaTaiigj^ 

PPtynnCif"4KfeanflP pol)rfprtfr-P?<p»irqg ^ vahiahle wifimatinii lemunpe with mhidi tii 

dctmmiBtfaeg2-and3 ^Ma K Ai iiilslnicturesasweilastoide^^ 
. hwDriggy, ThgciyigoachfflaicmaBtiaafly fhrfitotcdby 
medhimaiKitiKn using the stOTed data ia a knov^ 
25 sequeace database usifswdllmowoseafdm^ 

The polynucleotide aiKl polypqitide sequences of the invention are particularly use&il as 
eonapoosots in databases useful for search analyses as well as in sequeace analysis atgocfduns. As 
used in this section entitled "Sequence DaUbases^ Sequences m a Tangible Medium, ant 
MgpidOxas,* and m claims rdaied to this sedion, the terms "polynudeatide of the invention" and 
30 *polymirJmltrtR sequence of the im^emion* mean any d^ectable Gfaeamcal or physical cfaaractergtic 
of a polynudeoiide of the invention that is or may bo reduced to or stored in a taogtble mediom, 
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prrf^ably a con^utcr readable fomi Fot caramplc^ cfaromatographic scan data ai peak data, 
photographic data or scan data therefrom, called bascs^ and mass spectrographic data. As iisod in 
this sectkmeotMed Databases and Algoritfanis and mdaimsrd^ ''polypq>ttde 
of the invention" and "polypeptide seqiKsoe of invention* mean ai^ detectable chemical ot 
S physical Gharacterklic of a polypq^tide of the mventiDn that is or may be reduced lo or stxved m a 
tangible mtxliuiii^ pr^erably'a computer readable fornL Fn exan^le^ chromatpgr^hic scan data 
or peak data, photogr^hic data or scan data therefrom, and mass iyectrogr^>lHC data, 

Tte invention provides a computer readable medhun havh^ stored thereon pdypcptide 
sequences of the invention and/bi' polynudeotide sequences of the luveuliou. For example; a 

10 coaqmter readable medfom is provided comprishi^ and having &otcd dneon a mcniber sekcted 
from the group ccmsistiiiig of: a poiymideotide comprist^g the sequence of a polynucleotide of the 
inventimi; a polypeptide comprisiDg the sequence of a polypeptide sequence of the inveotioi^ a set 
of polynudeotide sequences ^itlierein at least cxie of the sequences comprises the secpience of a 
polynudeotide sequence of die invGDtiaD; asetof polypeptide sequences wherein at least one of the 

15 sequences comprises the sequoice of a polypeptide sequence of the inventioii; a data set 
Fq>resentiDg a polynucleotide sequence donq)risii|g the sequence of polymndeotide sequence of the 
inyent»>n; a data set rq)rcsenting a polynucleotide sequence enoodmg a polypeptide sequence 
comprising the sequoice of a polypq>tkie sequence of the invention; a polynucleotide comprising 
the sequence of a polynucleotide sequence of the inventicn^ a polypeptide comprising the sequoice 

20 of a pol^pq>tide sequence of the invention; a set of polynucieotide sequences vdieidn at least one of 
the sequencRs ooni|irises die sequence of a polynucleotide seqnence of the invention; a set of 
polypeptide sequences wtedn at least one of said sequGobes oonqprises the sequence of a 
pcdypqytide sequence of the tnvcntiott; a data set icprcscnlii^ a pdynndootidc scqnotoe oomprisiqg 
the soqacnoc of a polynudootidc sequence off the invention; a data set representing a polynodeotide 

25 sequence enoodii^ a po^^pqrtide sequence oonqvising ft» sequence of a pcdypqitide sequence of 
the invention. The compute readable niedhnn can be any conpositkxi of natter used to store 
infoimatkmor data, inrindfufc far wsofie^ commercially available ftoppy disks, t^KS, chips, hard 
drives^ oon^aa disks, and video disks. 

Also provided by the invoidon are nKtbock for the analyst of character sequences or 

30 strn^ particularly got^ sequences or enoocted gposidc sequmces. Prefmed methods of 
sequmce analysis include^ for carample> method^ of sequence homology analysis, such as identity 
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and similarity analysis^ BNA stnictuie ana)ysi&» scquoice assonbly, dadistk analysis, sequence 
motif analysis open reading frame detenninatioii, mKl^ add base caUing micletc add base 
trimming and sequeodng duomatogram peak analysis. 

A coinpixter based mediod is pityvided for perfonmng bomdogy ktefxtificatiaa. Tbis 
5 m^»d GOfliprises tte stqis of providSog a £kst polyimdootidc sequence conqinsiag the scqucnoe a 
polynudeotide of the inveaotiMi in a oooqniter readable medium; and ownparing said fiist 
pdynnctootide sequence to at least am second pdyimdeotide or pdyp^tide sequence to identi^ 
bomology. 

A oomputcr based mctbod is also piovided fior pofixming bomology ideoti&atibD, said 
10 method cooqiHjsiqg the stqis of: pmvidiEig a Hist polypqrtide so^Koce oimprisi^g tbc sequence of 
a pdypepti<te of the invendoa m a ccanputer readable mwthmr. and comparii^ said fiistpcflypqitide 
sequense tn at least one second pdyoacleotide or pdypqytide sequence to identify fminology. 

A coD^utCT based medKxi is still further provided for pdymideotide assembly, said 
m^bod comprisiDg the steps of: piovidii^ a first polynucleotide sequeooe comprising the seqiKnce 
15 of a polymideotide of d» invention in a oonq)uter readable mediani; and screemog for at least one 
overlapping legHm bctwoca said first potymideotide sequence and at least erne second 
pdymideotide or pdypqitide sequence. 

A cooqmtcr based method is still fioirdKr provided for pdymideotide assenibly^ said 
method conqirisiog the steps o£ profviding a first pdypcptide soqoeaee comprising a potypqitide of 
20 the imrention in a oooopoter readable medium; and screemqg for at least one overiapping r^ion 
between said first pdypqitide sequence and at least one seoood polymideotide or pdjipcptide 
seqiimnR. 

hi anydKz prcfened embodinKnt of the inveotbn tbere is pnwfded a conq^utor readable 
medhuii laving stored thereon a member selected Crom the group oansistiiig at a polymideotide 

25 camprisingtbesecpienceof SEQIDNO. lor3;apol^)q}tidccaniprisingl]icseqaciiceofSEQn> 
NO. 2 or 4; a set of pdynudeotide sequences wtedn at least one of said seqaeooes 
sequence of SEQ ID NO. 1 or 3; a set of pd^fpeptide sequences vdierein at least one of said 
sequences ocnqnises the sequence of SEQ ID NO. 2 oir 4; a cfata set represcntiqg a pdymideotide 
scqucsceGoiiiiriaii^theseqQenBeaf SEQID NO. 1 or 3; a daU set r^rcsoitii^ a pdynudeotide 

30 seqoenoe eaoodii^ a polypeplide sequoice oonqirising die sequooe of SEQ ID NO. 2 or 4; a 
pdymideotide comprising fle sequence of SEQ ID NO. 1 or 3; a polypeptide comprising the 
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sequence (tf SEQ ID NO. 2 or 4; a of polynucleotide sequences wherein at least one of said 
sequence oomprte the seqiiemx of SEQ ID NO. I or 3; a 
least one of said seqoeiices ooiiq>rises tbe seqoenDe of SEQ 

priymKifotfdFt sequence oomprisipg the sequoicecf SEQ ID NO* 1 or 3; a data set r^resoitiqg a 
5 polymideotide sequeooe encoding a polypq)ti(k scqncace oonq^rtsing the sequence of SEO ID NO. 
2 oi 4, A further preferred embodimcni of the invcotjon provides a oon^oter based m^hod fx 
p c i foimiu g homology identification, said method conyriamg the steps of piovidiDg a polymideotide 
soffosMX c(Riq>rising the sequokce of SEQ ID NO. 1 ch- 3 in a oomputer readable mediun^ aiKi 
said polymideotide sequence to at least one potynodeotide or polypqitide sequence to 
10 identity homology. 

A stiU further preferred endN)dim£nl of the invent^ 
peifornm^ tKnmdogy identificatkia said mediod oo m p fisin g the stqis of: providnig a polypeptide 
seqacnDc oomprisfflg the sequence of SEQ ID NO. 2 or 4 in a computer readable medtun^ and 
compariog said poiypcptide seqnrace to at least one polynudeotide or pdypqptide sequence to 
15 identify homology. 

A further embodiment of ttie invention provides a computer based method fiv 
pcdymideotide assenddy, said method comprising the steps of: providk^ a first polynudeotide 
fifiqngnftft oomprish^ the sequence of SEQ ID M). 1 (h* 3 in a computer readable medinm; and 
screening fw at least one overlapping region between said first pdymideotide se q uence and a 
2n second polyDuclootide sequoicew 

A furtber endxjdimeQt of the invention provides a oonq^uter based method far peif ormii^ 
homology identificatkm, said n^hod cfmq>rising the steps of: providipg a polynudeotide sequence 
comprisiEg the seipience of SEQ ID NO. 1 or 3 in a computer readable raedhim; and coaq>aring 
saM pcdymideodde sequence to at least one polynudeotide or polypq)tide sequence to identify 
25 homology. 

An piMications and references, indudii|g but not limited to patents and patent 
applkatians^ died in this specification are herdn mcorporated by refetence m their entirety as if 
each individual publication or r^oce were spectficaUy and indh^duaUy i ndi c ate d to be 
incorporated by refoenoe herein as beipg fully set fimh. Any patent qi^licadon to which ths 
30 application daims priority is also Inooiporated by reference borein in its entiiety in the manner 
described above fm publicatioois and references 
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GLOSSARY 

The fidkwiqg dBOuito» arc provided to ftdlitale underslaiKlmg of certam tenns used 
frequttily hatjn 

5 "Antibody^cs)" as used terem inchides polyckmal and monodonal antdxxlies, dnmeric^ 

sii^ diain, and faumanEscd antflx^ 
or other imnumo^oiTulin cxprcssim library. 

*AiitigenicaIl]f equivalent d aiv i nive( a)* as used herein cnanqnsses a potypeptiik; 
imlyiiudeatid^ cvthe eqaivaleiil of eithef wdiichwfflbeyedficallynwignfar^ certain 
10 antibod&swhl±»wfamidsedtoaieinotciitpQlyp(^^ 
inventXHi, inteffieres with the munediatBpl^sicd 

llOSL 

*Kspedfic aiitibody(iesy mcaiss an anlibcxfy coinprisiQg at least two antigiaEi binding 
domains^ each domain directed against a ^SaaA epitope: 
15 *ek)di]ynsaGml(s)nKaiisanf material derived 

mfrrtii^ mfeslw^ «f tnhahSfring ttn itidnmhinl, mi4»nfeig hii» tvrt InmteJ to, ctHs^ tfemeg and msh^ gprft 

as, bcxie; Mood, serum, cqe bro qpiD^ 
stod or autopsy materiaJs^ 

'TOscaac(&)'nKans«Dy€faeasecaittedbyorwtetedtoip^^ 
20 exampk; disease^ such as^infectkm of the ifjp^respii^^ 

acmecpi^nttitts, thyroiditis), lower fGspfratay(&g., en^ycma, hqg abscess), canfiac (cLg,, infective 
cnkxaidltK), gastidntestmal (CL^ sccretoiy dnnhiKa, 

(cgr* oerdnal abscess)^ eye (&g^ bkphardB^ cotijuactiviffi, taatitia, cndoplifaahmtis; pieseptal and 
odHlal cdhildtSy darcryocyBtitis)^ kxiiey fOil loinary tract (&g., qndidj^inftis, htfiarenal and perinEpbric 

25 abaCCS, mai* ShOtt Sym^lW), C** £ , '"T^g*, faitgrnKltB^ 011™™^ ahscessg^ odliilitk^ Twomid 

mbdiaQi bactidd n^uolfi) booBand joi^ 

"FbGiaapiotein(s)" refers to a protein eocxxled by t«n, ofi^ 
fragments thereof. In one csamplc, EP-A-0464 d&sdoscs fusion protdns oomprisiqg varirius 
poitioiis of ooiistanl legion of inmBinogM>ulin ntirfccul^ 
30 part thercof. In many cascs^ employing an immunoglobulin Fc regkm as a pan of a fuacm piuttia 
is advanUgeous for iise in therapy and diagnnsis resulting in, for exan^l^ 
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pliannao(ddii6tkpiopGrtie8[see^e.^.,^ On tiie other hand, for some uses it would 

be desiiable to be able to ddete the R part after the fusion protd^ detected and 

purified. 

"Host cdl(s)" IS a cell viduch has tieen tiansfbnned or transficctcd, or is capMt of 
5 tzansformation or transfection by an exogenous polymideotide sequence. 
"Identity/ as known in art, is a rdatiaishq) between 
twDornBreprfyimclecKideseqpaiccs, 

In the art "kfcntity" also means the decree erf sequence rdatedncss between polypqrtidc or 
polynucleotide sequcDcca, as the case may be, as detemuned by the matdi betwem strii^ of such 

10 seqooices. 'Idoitity'' can be readily cdcdated by ktftorwn methods, iiKludii^ but not limited to 

those described in (Computational Moiecular Btoiogy, Lesk, A^., ed., Oxford University Press, 
New YoA, 1988; Biocamputmg: Ir^drmatics and Genome Projects^ Smith, ed.. Academic 
Ptes8» New Yor^ 1993; Computer Analysis Sequence Data^ Part I, Griffin, andGriffiii, 
H.G., ed&, Humana Press, New Jersey, 1994; Sequence Amtfysls In Molecular Biology, von 

15 Henge, G., Academie Press, 1987; wlSequence Analysis Pruna-, GribskDv, M. aDdDevereiiz. J., 
eds., M Stockton Press, New York» 1991; and Carillo. R, andUpman. D., SIAMJ. AppUed 
MaA^ 48: 1073 (1968). Mc(bc)ds to determine identity are desigped to give the largest n^ 
between the sequences tested. Moreover, nx^hods to detennme identity are oodifikd in publicly 
available oonqniter piograms. C^iiq>uterpxogramnMthods to cleteimiiie identity between two 

20 seqoeiKesiiKludB, but are not Inniled to, the GCXr program padk^ 

Adds Research 12(1): 387 (1984)), BLASTP, BLASTN, and FACTA (Altsdml, S J. et aL, /. 
Molea BioL 215: 403-410 (1990). The ELACT X program is publidy available from NCBI and 
othCT sources (fiZAKTAfflnuat Altschul, S., ef oil, NCB1NL24 NIH Bethesda, MD 20894; 
AKsdml, S., et at,, J. Mol BioL 215: 403-410 (1990). Tlic wdl known Smith Wataman 

25 algorithm may also be used to detenninekientity. 

Parameters for polypq>tide seqiieoce coinparison tndude the following: 
1) Algoritfam: Needlonan and L Mol BioL 48: 443-453 (1970) 

Ccnq>arBonmatnK: BIXISSIJM62 fiomHentiknfir and HentikD£tPrDc.NalL Acad Sc^ 
89:10915-10919(1992) 

30 Gap Penalty: 12 

Gap Loqgth Penalty: 4 
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Aprogiam uscfu] witb ibesc paiamelers ispiiblkty avattabfeas tbe *gap* pfogram from Gcnctks 
Conqraler Groi^, Midsan WL TfacafoiamiitbiiedpaTaiiKtcrsarcthede&id^ 
pcpddc oocBparisons (ak)iig with H> pcnaltf for cad ^s). 

Faiametes for polynudeotide oonqjarison ukdude ttie ftdtowing: 
5 l)AlgDritfam:NeedlaiunaiHlWiiiKcfa, J.M^ 
Qnqyarisan matrix: iDatcbes = <KlO,]XUSiDatcli=0 
Gap Penalty: 50 
Gap Leogtfa Penalty: 3 

Available^ The "gq)" program fiomGenedcsConfmterGfCfi^^M Thesearethe 
10 ^f^iilf paramrtgiR for miri A add onmpariaons- 

Apiefentd incamqg for "idcmit/* for polymideolidfis and polypeptides; as the case may 

be; are pnmded m (1) and (2) bdow. 

(1) Polymxiootideembodimfinis further indudd an 

a polymicleotide secpienoe havhf at least a 50, 60, 7P» 80, 85, 90, 95, 97 or 100% identity to the 
15 reference sequence of SEQ ID NO:l, vitoem said polynucleotide sequence may be kkntical to the 

re£3^K:e sequence of SEQ ID NO: 1 or may include up to a certain integer number of nudeoCide 

alt^atioBs as conq^ared to the reference sequoice, wherein said alteraticRis are selected firam the 

gro^> consisting of at least one mideotide deletion, substitutiDn, including tran s i trm and 

tnuKversion, or msertion, and wherek said alleratfens may oocD^ 
20 of the referettx nucleotide sequence wai^whcrc between tbDseterm^ 

dthcr indivKtiiany amoog the nucleotides ut the rrfcreore 

jgroiq» withm the i^erew:e sequoKx^ and vktedn ^ 

detcnnined by maltiplytiig the total nunlKi of raided 

thepenxDtidentitydlvldBdby 100 and ttmsiditractii^ that product Cram said total number 
25 nndeotidesinSBQ ID NO:l, or: 

iiii^%-(%*yX 

wlierein Oq is the nmnber of nucleotide alterations, Xq is the total number of nodeotides in SEQ ID 
30 N0:1, y bO^ for 50%, 0.60 for 60%, 0.70 for 70%, aSO for »)%, 0.S5 for 85%, 0.90 for 90%, 
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0.95 for 95%. 0^ for 97% OT 1.00 for 100%, and • istesyiididfortfaeinultQ>licatiQnqim 
and vAsaem any DGn-iniegpr product of % and y is roanded down to the nearest kft^gcr prior to 
snbtractiDgit froni% Altciatkm of a polymideodde scqnaicc cnoodng the po 
ID N0:2 may create nxsseasG^ missaifie or frameshift motatkMis in this coding seqoence and 
5 ttaieby alter the polypeptktecaKXMled by tbepotynoc^^ 

By way of ex^aple^ a polymicleodde sequence of tiie present invention may be identical to 
tbe reference secpenoe of SGQ ID NO:l, that is it may be 100% identic^ 
certain integer number of nudeic add aiteratkms as oraqiared to the reference sequence sodi that 
die percent identity is less than 100% idodity. Such alteratbos arc sdccted from die group 
10 conaistiiig rfat least one nncieic add deletion, snbstitntkm, inclodtiig transition and transversion, or 
tmortiang and vdioein said afterations may occur at the 5' ^ 

pdynudeotide sequence or anyv^ierebetweai those terminal po6itx>n^ interspersed dth^ 
individnally amoi^ d» nnddc adds in the refierence sequence or in one or more contiguous grotips 
wiOnn the reference sequ^ice. The number of middc acid alterations for a given percent Kteotity is 
15 determined by muitiplyit^ the total nunflier of nucleic adds bytbeinte^ 
defining the percem identity divided by 100 and tliea subtracting that ^ 
nundvcr of nuddc adds in SEQ ID N0:1, on 

On^%-(»n*y)» 

20 

wherein n,| b the number of nuddc add alteratKHS, Sq is the total number of nuddc adds in SEQ 
n> NO:l,yiS| for instance 0.7Q for 70%, 0.80 fior 80%^ 0.85 for 85% elc^ • is the symbol for die 
nndtq)lkation operator, and wherein ai^ non-integer product of aiid y i^ 

nearest integei prior to subtractii^ it finHn 1^. 
25 ^) Polypqrtttle cmbodinKaits furthg indudc an isolated pdypq)tid& coiiyi oiflg a 

pdypqyttde havii^ at least a 50,60, 70, 80, 85, 90, 95, 97 or 100% identity to a po^^pqytide 
rderence seq|uen:e of SEQ ID NO:2, wherein said pdypq»tide sequence may be identical to die 
rderence aeqjaence of SEQ ID NO: 2 or may iodude 19 to a certam im 
alterations as conqmed to the rrfo^ence sequence^ vdieiein sd 
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gioup onnMRting of it least one anuDD add ddetbo, sobstitiitioii, including conservative and noo- 
oonservative substitution, or insertioni and \^ierettt said alterations may occur at the amino- or 
caiixjxy-terminal positions of the reference polypeptide seqiience or anywhere b«ween tliose 
te rminal positions, into^KTsed either individoaOy among the amino acids in the rrfcrcacc sequence 
5 or in oa& or mofecoatigyois groups within the refer^^ and utoon said number of 

ammo add alleralk>ns is delenmned by nndtQ>lyii^ ^ 
N0^2 lyy tb& intc^ defining the penxnt idcntily (fivid^ 
Cram said total DDDodbcr of amiiio adds in ID N0:2, of: 

10 aasxa-(%*y)> 

wtKrein is the nmnber of annno acid alterations, la is th^ inSEQ 
ID NO:2, ji&O^tx 50%, 0.60 Ibr 6d%, 0.70 Rx 70%, 0.80 Ibr 80%, 0.85 fibr 85%, 0.90 lor 
90%, 0.95 for SI5%, 0JS7 for 97% cr LOO for 100%, and • is the syidnl fbr the multlriicaiiDa 
15 operalor, and wheveCn ai^ non-integer product of and j b luuzxkd down to ihe acaicst int^gg^ 

prior to subtracting it fiom i^. 

By way of eaQn|>le; a polypeptide seqiKace of Ihe pnscDl u 
rcfococs sajococc of SBQ ID NO:2» that is it inay be 100% identic^ 
certain integer nmaber of amino add altcratioDs as compared to the reference scqtieacc such that 
20 ifaepcKxnt identity is less Chan 100% identity. Such aiteratioas are selected from the groq) 
cottsistiQg of at least one annnft add deletion^ snbstitutiosi, inctoding conservative and ooo- 
- conservative substitDtion, or insartion, and \»iiereias^ 
cartxixy-tenninal pcBitbns of the rdacnce polypeptide sequoia 

terminal positions^ interspersed either tndividoally among the amino acid^ tn the reference sequence 
25 or in one or more cont^yons groups wilhin die rclSerenoe secpiciioe: 1^ 

alteraiians tor a ghrai % ideniity is ^prminp^ by multqilying the total number of amino adds in 
SBQ m NO:2 by the integer defkiii^ the percent identity divided by iro 
product from said total nnnta' of amino acids in SBQ ID NO:2y or 

30 na^i^-(za*y), 
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wterdn s the mnnberof amino acid altmtioiu, ite tbe total iiuii]i>eT of amino acids in SEQ 
ID NO!2, y is, fior instance 0.70 for 70%. 0.80 for 80*, 0.85 for 85% etc, and • is tbc symbol far 
the muitq>lk:atk)D iterator, ai^ ^^iiierein axi^ 
S (he ncaiGst integer prwr to sobtiactipg it £noin x^. 

"Inununologically equivalent denvatn^s)** as used heardii eacosiipasses a polypeptide 
polymiclootidc^ or the cquivalem of ddKT wbkdi 

antibodies in a vertebrate, the antibodks act to ntfofoe with fkc immedmte pfaysical interactiDn 
between pathogen and mammal tan host 
10 ^'immuno^iedfic^ means that characteristic 

greater aflMy for th& pdypqitkks of mrati^ 
afiEmty finr odicr rdatedpol]fpcptides or pci^^ 
pcdyondeoddes in die prin aiL 

15 i i Mim i M l^ an nM^ a tmvK^ a simuin^ a prhnafg^ and a hunHn. 

'Isolated" uKans dtocd Hiy the hand of man* fiom its natii^ Staler £e, 
has been changed or removed icom its crigxna] euviiunme nt^ or bolfa. For €xanq>le; a pofTnudeotide or a 
polypqrtide naturally fMesent fa& a livii^ oig^msm is not "isaiited," but the same polynudeotide or 
polypeptide sq»rated tarn Ibe coeadstipg matrriak of its natural stale is "tscdated", as ttie term b 

20 OQi^oyed heidn. Mmeover^ a pc^ynudeodde or pdtypcpdde that is nitrodncert inio an oi]^nism by 
li imrfSnr matinny gOKtic manqnilatirai or by any oflxr iB mni i iuan t method is "iaolatBd" even if it is still 
prfSfni in tWl^ Afgantarn^ irtiidi itr ^msan ma y he livii^ or nnii4iwqg. 

"(>igamsm(sy means a 0 prolaiyote^ tnrliidmg bat not limitBd to, a mente of d» genus 
Sinptococcus, Supkylococaa, BardeleUa, Caiynebactenwtt, MycobaOerium, Neisseria, 

25 Haemc^kSus, AcUmmi y cetes, Stnptomyeeies, NooanSa, Enterobader, Yenmkt, Fandsdh, 
PMurdla, Mamcdia, AcmetabacteT, Erys^iek^Mx, BranhameUa, AdmcbacSlus, StreptobacUlus, 
Listeria, Cafymmaiobacterium, Brucdia, BacSius^ Chstridiwrt, Trepmma, Esdterichia, SabftcmeOa, 
KlabsieUa, Vibrio, Prt^ats, Emma, Borrelia, LqOospira, Spihnwn, Can^lobacter, ShigeOa, 
Legionella, Pseutkmonas, Aercmtoms, lUckettsiay Chlamy^ Borrelia ivad Mycoplasma^ and fiutber 

30 k^^^ but 1XA limitod txi, a mcmba of the species or group. Group A Streptococcus^ Group B 
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Sinp$ococcus^ Omv^ QStreptocooae, Gioq> D Streptococcus, CSvoup QSlnpUxoccus, Str^aococcus 
pmanamae, StFeptacooaa gyogenes, Streptacocats agaliu^ae, Stn^ococcmpiecaUs, Streptococcus 
fxcium^Stteptacocatsdttrans^ 

Sk^h^oooccus qp^denm^s, Co^ynebactentan dqfOienae, GardnmUa vagpuOis, Mfycobacterium 
5 uAercuicNS, Atycobacterium hoyis, Atycotactenum vkmois, Afycobacterum leprae, AtdrtantfCtes 
tsradUy listeria monocytogenes, Barde^Ba pGrtusis, BordaSeUa purapertusis, BordeteRa 
brandUsqatca, Escherichia cod Shigella dysenteriae, Haerm^hHus a^iuemae, HaemophHus 
aegyptius, Haemophilus parainfluatzae, HcBemaphSus ducreyi BordeteUa^ Sabnandki typhi, 
CHrobacter fteandO, PrxOeus mirMlis, Proteus vtdgaris. Yersinia pestis, Kkibsidla pneumoniae^ 

10 Serra^ marcessens, Serratia liqu^adens, Vibrio dtoiera, Shigelia dysentern, ShigeUa flexneri, 
Pseudomonas aeruginosa, Ftansdseiia tularen^ Brucdla eiborUs, BadBus aniarttcSs, BadSbis 
cerois, Clostridium p e r fringe ns, Clostrldtum tetani, Ciostrtdium bMdinum, Treponema paiUdum, 
RidaeOsda rItkeusU and C3dan^(Ba irackamBis, ^ an aidiaeoEi, indodiqg but DOt limited to 
>lriAaeftocfi7, aiKl(tn) a uniceS^^ 

15 fimgus^aineodicrof fhegcDifi&Kx^ 

Smxhar omy ceacerMaeae,KbafenmiycesiacB^ 

^?tkyraxAsti6ag(ff generally ref qs to Bxsy polyribonodeotide or poiyjeQiqfrib amideorwH ^*ndi 
be unmodified RNA or DNA on mcNiQDd RNA or DNA 'TlQlynuclBodde(s)* indude; witlnut 
limitatKH^ siE^e- and doobl&slnindBd DNA^ DNA that is a mixture of smi^o- and doublo-slrandod 

20 nr ?an ^ , dntAigy- and try le-stranded regkHHy ain^e- and double-Stranded RNA. and RNA that 

is mgture of sn^e- and douMe-stranded region coniprisLDg DNA and RNA that may 

befia^^&6tzaiuted ot, more typically, doublMlxanded^ or tr^d&^tranded regians» or a mixture of sin^ 
aoldoubie-sliandedregjoQS. fa ^Miikm^ "pniymirimiMe' as used herein irfos to triple-stramted r^ioDS 
conipristi^RNAorDNAarbodiRNAandDNA lis brands sodi r^ions may be fiom tbc same 

25 uKdeciitearfiomdiffixGolmoloculcaL Tbcn^rasinay indude an of one or mere of diem 

nxHPc typically iovdvc only a iepon<^sm^ Oneof flienMtoilesctf atrq)le-heiical 

T^9onoftmbanoligoiBidBOtid& Asi]sedberem»tlietGrm'*p(4rnxieQt^ 
RNAs as described above that antfaitt one or mm modified bases. Tbus^ DNAs or RNAs with 
backbCHKs nKxtfOed fior stability or tar otber reasons are "polym]cteoddG(s)* as dnt torn is intonlod 

30 herein. Mcroovcr, DNAs or RNAs oasnpr^D^ unusual bases* sudi as inoeanc; or modifisd bases, sodi 
as tritylatod bases, to name just two cxan^es> are pdynndeotkles as the term is used horeni. It wfflbe 
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appedated Oat a great variety of modificatiQas have been made to DMA and RNA that serve many 
isefUfHiipoBes blown iD.ttnseofskfll in ttiB ait Tlx: Uam "pi^ynaieolii^s)" as ft is employ 
eninaoessiicbdemicany, cn^m^icaflyormeialxdkaQyinDdifiBdfiHmsQfpdynn^ 
clienikal t3nm of DNA aid RNA diaiactcrt^ 
S and ooiqdex cdl& *¥dynuclGQtidB(s)" also cnbraocs stem pQlynndfiotides often rc£eaod to as 
diganndcotide(s), 

*Fcitypqpt3d£(^* itka to any peiitide or protem camprBipg two or more amino adds joined to 
each other by pq>tid& bcmds or modified peptide bonds. 'Tcdypq>tid£(s)" refers to both short chains^ 
commonly ic&rred to as pqjtides^ oligopeptides and otlgone^ 

10 as pTDtdns. Polypeptides may oootaia ammo adds other dun the 2D gene encoded amino adds. 
'7olypepcu]e(s)* inctode those modified eidKr by natural processes; sudi as processing and other post- 
tiairiatianal modificatiwi^ biit aJsp by dianical Sudi modi&aitions arc well 

d cMfl^ cd in basic tods and in naan?dctaiiodniDnogpi|^ as^wdl asiaa vcrimninoaa reseordiliteratnre^ 
aiKl th^ are wdl knywn to dK)se of skin in the art It wiO be aRwedated tot the same type of 

15 nvidificatknniaybepfeBemindiesameorvaiyii^degreeatscwie^ Also^a 
g^ven polypeptide may contain many types of m nc g l i ra iliW Bi Mhriifiniifnns can occnr anywhere m a 
pdypeptide; ^irffng pqitide baddNXK; the amno add skbdEuns^ and die amino or caiboogrl 
tennmL Mod&ations indude; far ezanfilc; aoetylation, ac^tun, ADP-^ftos^atkm, amrdation, 
CTVatent atladmiait '^f fl^^m, nm\ent nttuchmfm nf ft heme inoietyj QfTvfllatt attachment of A imd n oride 

20 or nodeotide derivative; oovaleot attachment of a Iqnd or l^id derivative; covalent attadMnent 
phDq)hc^d]^iaQfiitc^ ooss^infcin^ cydizatkm^ disulfide tnnd fonnation, demetl^laiioii, fivmation cf 
covalent cioss4inks» fiHinaticm of c^aeme; icHmation of pyroi^ulaniati^ fiLmuyfeitiai], ^mms- 
carbox^aiion, GPl and»r fiimiatioa t^drcix^tioi], kxfiimtkav nEth^atiDn, myii^oylation» oxidaticH], 
pio t aiyti c p i ix»ft ii ^ phoGfrfiorylatiaii, prenylation, laocmintHm, gjiyoos^iatioii, lq>id a ttachment^ 

25 sulGitknu g^mma-caiboacylatiaii of ^utamic add residnca^ faydruxylatiQii and ADP-r]bosylatioa» 
s dc ao y latiDi^ snlfaliDi^ tianafiy-RNA mediated addition of amino adds topioldns; sudiasaigiDybtiQD; 
andnbniuithxatxnL See^fiDrmstaivx;iW2EmS-577ll/C2^^ 

2nd Ed., T. £ QdgfiSm, W. H. FTeonan and Cmzfiaiiy, New Yoik (1993) and Wol4 F., 
PdsnranslatiaQal Protein Modifications: P as p edivcs and Fro^pocts; pg^L 1-12 in 
30 POSrrRANSLASlOHAL COVALENT MODIF!CATK}N OF FROTEiNS, & C Johnscm, Ed., 
AcadcmbFtcs^ Now York CL963)s Softer d aL, MeA. fir^^ 
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Protein SynAest: Posttnmdatkmal Modificaiums and Agptgy Aim. N.Y. Acad. ScL 663: 48^ 
(1992). Fotypcpttdes nay be branched or cydk^ witb car without branching. Cydk; brancfaBd and 
branclted dicuKar polypqiti^ 
entirely synthetic niednds^ aswdL 
S "^Ceoombinant eaqvesskm systeni(s)" lefos lo expressirai systems or partioDS thoreaf or 

potynudeotides of the inventkm inUDduced or transfcNined into a host odl or host odl lysate fx the 
prodnctkm cf tte pdynociGotides and pdypq^^ 

"Subtraction set* is one or more, but prc&rably less than 100» polynodeotides 
oonpiisiiig at least ooc poiynudeotide of the invention 

10 **VhrmtA(sy as the tenn is used herdn, is a pdynncieotide or polypeptide that diffons from 

a r^sroice polymideotide or pcdypq)tide re^pectiveiyy but retains essential pr o perties. A typical 
variant of a pcdynudootide differs in nucleotide sequence fiom another, refereDoe polynudeotideL 
Oianges in the nucleotide sequence of tte variant may or may not alter the anuno add sequence of 
a polypeptide pnfinri«t by the icfeienoe pdynudeotideL Nucleotide diai^es may result in annno 

15 add substitntians, additioDS^ ddctkms^ fuskm proteins and.truncatioas in the polypeptide encoded 
by the reference gptpirtFTt as discussed below: A t^ical variant of a pcrfypcirtide dt£krs in anuno 
add sequence fiom another, r e fer e nc e polypc|>tide. Generally, differoioes are limited so that the 
sequences of the referoioe pdypq>tuie and the variant are dosdy similar overall and, in many 
regfans^ identical. A variant and reference polyp^tideinay differ in anuno acid sequence by one w 

20 mcwe substitutions, additibns, ddeiions in any combmatifin. A stibsiituted or inserted amino add 
residue may or may not be one encoded by the genetic oodei The present tnventioQ also includes 
faidude vaiittiis of each of the pc^ypeptides oi the invexitiiH], that is pdypeptides that vary from the 
reTexculs by oooservattve anuno ^d substitutions, i9viierd)y a rcsadoc is substituted by ainther with ^ 
chai^leristics. Typical such substituticHis arc among Val, Leu and De; amoqg Ser and Tfar, snxmg 

25 ttse^ af^itc residues Asp and Ghi; among Asn and CSn; and among the basic resuhies Lys and Afg; or 
aromatic resduesFtie and Tyr. Particolailypre^srfed are variants mwhicfas^^eral, 5-101, 1-5, 1-3, 1-2 
or 1 aminp adds are substAutec^ ddeted^ or added in any combmatinn. A variant of a polynudeotide 
or polypq)tide may be a laturany cavilling such as an afleiic variant, or it im 
iK>t known to occur naturally. Non-naturaDy occurring variants of poiynudeotides and 

30 polypeptides may be made by mutagBoess tedmiqucs, by direct syntesis, and by other 
reconirinam methods known to skilled artisans. 
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EXAMPLES 

The esamples Mow are earned out using standard tedmuiiies^ vAach aie wcD known and 
coattne to those of skiD m art, excqjt vfbao otfaenvise described in detail The examples are 
iUustrative; bat do not limit the inventiCRL 
5 Eaiqiel StamsdECtiDi^LamttyFkTodiKtira 

The polymiclootide having a DNA sequence given in Table 1 [SBQ ID NO:l or 3] was 
obtained from a library of dones of diromosoinal DNA of Ste^hyiococcus aureus in £L coiL The 
sequeaciE^ data from two or more cIchbs oontainii^ overlappii^ SU^hylococcus aureus DMAs was 
used to construct the contiguous DNA scqacncc in SEQ ID N0:1. Libraries may be prepared by 
10 routine methods, for example: 
Methods 1 and2b€iow. 

Total ceJlular DNA is isolated from Stapfyhcoccus aureus WCUH 29 accordiqg to 
standard procedures and size-ficactionated by either of two meifancfc 

MeAodl 

IS Total oeUidar DNA s mectaamcally sheared by passage througb a needle in order to size- 

fractionate aooordiog to standard procedures. DNA fragments of op to lUlip in size are rendered 
blunt by treatment with camtudease and DNA polymerase; and EcoRI linkers added. Fragments 
are lighted into the vector Lambda Zapn that has been cut with EooRI, the library packaged by 
standard procedures and E,coU infected with the packaged library. Hie library is amplified by 

20 standard procedures. 

Melted2 

Total cellular DNA ^ partially faydrolyzed with a me or a combiratkm of restriction 
enzymes appropriate to generate a scries firagmaits for doning into library vectors (eg., Rsal, 
Pall, Alul, Bshl235I), and such fragments are scsc-fractxHiated according to standard procedures. 
25 EooRI linkers are lighted to the DNA and the fragments thai lifted into the vector Lambda ZapU 
that have be^ cut with EcoRI, the library packaged by standard procedures, and Kcoli infected 
with the packaged library. The library is an^>]ified by standard procedures 
Exan^le 2 MnC CtiaractcfgatiDn 

DetenmnatioQ of expression, during infection, of a gene from Sta^lococcus aureus 
30 Necrolk Catty tissue from a four day groin infectkm Staphylococcus aureus WCUH29 

in the mouse is efBcienfly dtsrupted and processed m tlie presence of cfaaotiopic agents and 
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IWAase inhibitor to provide a mixture of a The optimal CD&ditioiis for 

disrq[>tioii aod processing to give stable preparations and high yields of bactenal RNA are followed 
by tb& use of l^ridisation to a radiolabelled olignnicleotide spedGc to Sta^lococcus aureus 
16S RNA on Northern blots. tbeRNAasefiee^DNAase toe, DNA and protein free preparations 
5 of RNA obtained are suitable fx Reverse Tnmsar9>iion PCR (RT-PCR) using unique primer pairs 
designed from the sequence of each gene of ^aphylococcus aureus WCUH29. 
a) Isolation of tissue infected with 5l(iQ%{oc0a»siw^ 
moddof infectian 

10 ml. volumes of sterile nutrioit broA (Na2 Qsoid) are seeded with k<^ted, individual 

10 colonks oi Staph^ococcus aureus WCUH29 from an agar culture plate. The cultures are 
incubated aerobically (statk cuhure) at 37X: fin^ 16-20 hours . 4 wecic old mice (Camle»18g-22g, 
strain MFl) are eadi infected by subcutaneous in|ection of O^mL of this tnoth culture of 
Staphj^oooccus aur»is WCUH29 (dQuted in broth to zppicadmsitAy 108 cfu/ml.) into the anterior, 
rig^ lower quadrant (groin area). Mice should be monitored regularly during the first 24 hours 

IS after Wection, then dafly until tennination of study. Animals ivhh signs of systemic Infection, ie. 
lethargy, nifOed qypearanc:^ isoiatkm from msup, should be monitored dosdy and if signs 
progress to moribuidancy^ the animal should be culled inmiediatdy. 

Visible external sjgos of Icsbn development will be seen 2448h after infectHxt 
Examinatiosi of the abdomen of the animal win show ttie raised oolline of die abscess beneath the 

20 alriw The livailiafid leakm atiould Tcmatn in the lower quadrant, but naay occasionally spread to 
the kfi lower qoadrant, and superiody to the thorax. On orratimw, the abscess may rapture 
. thiou^ the overtying skin layers. In such cases tfie affected aidmal shoDld be culled immediatdy 
and the tissues sanq^Ied if possible. Failure to cull the animal may result in the necrotic skm tissue 
overlying the abscess slou^iing o% exposing tte abdominal musde walL 

25 ^proximately 96 hours after tnfectioii, animals are kilied usmg carbon dioxide 

a£phyxiaticm. To mimmise dday between death and tmie prooessiiig /storage mice should be 
killed individually rather than in groups.The dead animal is placed onto its back and the fur 
swabbed Liberally with 70% akohoL An initial indsu)n using sdssors is made through the skm of 
the abdominal Mi lower quadrant, travdling siqyeriorty up to, then across the thorax. The incinon 

30 isoon^letedby cutting inferioriy to the abdomhial lower ri^cpadrant Care should be taken not 
to penetrate the abdominal wall. Holding the sUn flap with fiorocps, the skin is gendy pulled way 
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Cram the abdom^ The eatposed abscess^ which covers the peritoneal wall but geneiaily does not 
penetratietlie muscle shPffi ooanptettiy, is cacdsed^ tato^ caie got to pmctiire the viscera 
The afaacessftnusde sheet ami other Mected tissue iirayi^qoiieciittiQgmsec^ 
flash-freeadqg m liquid nhrogai. thereby aUown^ eaaer stonige in plastic coUcctiiig vja]& 

5 

b) IsolA^of Staphylococcus iUireusWCUH29W^Af^ 

4-6 infected ti^ue samples(each appiox 03-0.7g) in 2ml screw-cap tubes are renewed 
&om -^)oCstorage into a dry ioe ethanol bath. In a micrabiologkial safety cabinet the samples are 
disnqrted nufividually whilst the r emaimng san^les are kept cold in the dry ioe cthaiwl bath, lb 

10 disiupt the bacteria within the tissue sample Iml of TRlzd Reagent (Giboo BIU^ life 
Tedmoiogies) is added followed by enough 0.1mm ziiconiaABiUca beads to almost fin the tube; the 
lid is rq)laced taking not to get any beads into the screw thread so as to eosore a good seal and 
riinnnftfp> acrosol geoeratkML The sample is then himngenised in a Mini-BeadBeatei Type BX-4 
(Bksspec Ptodncts). Necrotic fetty tissue issliatn treated for 100 seconds at 5000 tpm in order to 

15 achieve bacterial lysis, /it vhio gn>wn bacteria recpire longer treatment than in i4$ro grown 
Su^kyhcoccus aureus (which are fbr waatplc diaupted by a 30 second bead-beat). 

After bead-beating the tubes are chilled on ice before opening in a fame-hood as heat 
generated during disnqition may degrade the TRIzol and release cyanitle. 

200 microUtrcsc^chlofoform is then added and tlK; tubes shaken by hand for 15 seconds to 

20 ensure comply mixing. After 2-3 tmmiitga at room tetuperature the tubes are spun down at 12,000 
sg^4''Cfor 15minijaes ajodRNAeadracticmistheoGontinDcdacoQrdii^tothem 
maimfiBCtnreES of lUbgol Reag^ Specifically, the aqueous pliase> appr osim atcty 0.6 ml» is 
firansfened to a sterilel^pendorf tube and 05 iifl iof isopiopanol is added. Afta* 10 mimites at room 
temperature samples are spun at 12,000 z & 4''C for 10 miautes. The si^xnatant is ranoved 

25 and dscarded then the KNA pellet is washed with 1 ml 75% ethanoL A brief voitex u used to mix 
the sample before ccntrifiigfaig at 7,500 z g, 4''C fox 5 mmutcs. The elhand is lemofvod and the 
RNA pelkt dried imder vacuum for ik» more than 5 mmutes. Samples are then resuspended by 
repeated pq>ettio^ in 100 microlitres of DEPC treated water, followed by 5-10 minutes at 55^C 
Finally, after at least I mmnteon ice, 200 units of Itnasin ^Iomega) is added. 
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RNApicparatioos are stored al fiir iqi to one month. For loqger tarn storage tlie 
RNA pitdpitate can be stored at the wash stag^ of the piD^ 
ai-ZO'C 

Quality of the RNA isolated ts assessed by rumsngsan^les on l%ag?^^ IxTBE 
S g!ei& stained wlUi ettiidium Immiide are used to visual^ total RNA yidd^ To dononstratc tbc 
isoLatton of bacteria] RNA from tb& infected tissue 1 z MOPS, 2^ 

vacuum blotted to HytKmd-N (AmGansham)^ The blot is ttieii hybridised with a 32 P labeflcd 
oHgramdeCide probe ^ecific to 16s iRNA cit Staphylococcus aureus ( K-Gfdsen, ML Loeffelholz, 
APniDhiiandD. Lcsoqg. J.aEiL(1994)Miciobkd^ The size of the faybii&iQg band 

10 is amqrared to that of oontroi ItNA isolated from m vUro grown Stafhyhcoccm aureus WCUH29 
in the Northern blot Gorrect seed bactmal 16S rRNA bands can be detected in total RNA 
samples vAa^ show extensive degradatkxn lis mammal ian RNA visualised on TBE gds. 

c) The ranoval d[Dl^fsQSSiStaphyUKOccus aureus WCUH29-dcnvod RNA 
15 DNA is reimn^d from 73 03icn>litre samples of RN^ 

3 units of DNAasei» azqplifksttkm grade (G&oo BRL, Life TecboGlogks) in the tniffer si^fied 
witti the addttioa of 200 imitt of Rnasfn (Prom^) in a fi^ 

The DKAase is inactivated and removed treatment with TRIzol LS Reagent (Gibco 
BRU Ltfe Tedmoiogjcs) aocardiog to flie manafacturers protoooL DNAaae treated RNA is 
20 r^epcaded in 73 mfeiolitresctfDEPC Created water wdh the additioa of Rn^ 

d) The prqiaraiH)n of cd)NAfiom RNA sami^cs derived from infected tis^ 

10 mi^xrfitrc samples <tf DNAase treated RNA are reverse transcribed usu^ 
Prcan^lificatkMi System for Fnst Strand cDNA Synthesis kit (GilK:o BRL> Life Technologies) 
25 ff«w>r^'"g ^ mamrfftTtiiTprg tnetHlCtiom 1 mnogpini "f ninrinm I*'ji;ihmsi is isfri tn prime each 
realioo. CdntrolswillKnitliKadditioaof SupctScr^tff rcrasctranacrq^^ 
RT samples are treated with RNaseH befim proceedh^ to the FCR leacto 

e) The use of PGR to dBtermine the presence of a bacterial d^NAspedes 

30 PGR rtactkw are set up on ice in 0.2ml tubes by addii^ the followiqg componoits: 45 

micmlTtres PGR SUPERMIX (Gibco BRL, Life Tedmcdpgjes); 1 microlitre 50mM Mga2 , to 
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fiiBi oooceotratkm to 2JiiiM; 1 mkn^^ 
and iks^iBsl lo possess similar anncaliiig tempcfaturcs), each primer at 10 mM initial 
ooooeDlxation; and 2 micralitres cDNA. 

PCR reactions arc run cm a Perkin Elmer GcncAmp PGR System 9600 as follows: 5 
5 minutes at 95*^0, then 50 cydes of 30 seconds each a 1 94''C; 42''C and 7TC followed by 3 nmutes 
at 72*CaiMl then a hold teo^ieratitie of 4''C ^ mmiber of cydes is optimally 30-50 lo detenidnc 
appearance or lack of a fCR prodnct and optimally S-30 cydes if an estnnation of the staitipg 
quaslityof cDNAfRHntbeRTreactioa istobenmde^ 10 nucfolitxe aliqoots are tlien run out en 
1% 1 X TBE g^ls stained with ethxdram biomidc with PCR product, if pitseni; sizes OBdmaiod by 
10 ooiiqiar6ontoalOObpDNALaddcr(Gilxx>BRL,IJfeT^^ Attcrnalhrdy if the PCR 
pioducts are cooveoieDtly labelled by the use of a UbeOed PCR primer (e.g. labelled at the 5^ 
with 1 dye) a suitable alkpiot of the PCR product is run om on a poly aiKl 
its presence and quantity detected using a suilablc gd scannii^ system (eg, ABl PrismTM 377 
Sequencer using OcneScaiaM software as sqiplied by Perkin Etaner). 
15 RT/PCR controls may tadnde 4/- revose transoqitase leaiihns. 16S rRNA primEis or 

DNA sped^ pfimer pans des^^ to produce PGR pioducts from non-transcribed 

To test the effidency of the primer pairs they are used in DNA PCR wifli Staphylococcus 
attm*sWCUH29 total DNA. PCR rcactk)ns arc sd up aiKlnm as described above using appiox. 1 
290 mioogramof DNAinplaoeof thecDNAand35cydesof PCR. 
Primer pairs ix^lndi f!ul to give the predicted 
arc PCR faihncs and as sodi arc untnfonnativa Of those which give the correct size product with 
ONA PGR two classes are distingMished in RT/PCR: I.Genes wMdi are not tcanficribed in viw) 
leprodncMy £ail to give a prodnct hi RT/PCR; and 2.aenes vAbA arc transcnbod in vivo 
25 repfodndUy give the coned size piodud in RT/PCR and show a stronger signal m the +RT 
samples than tbe signal ^ at all present) HI -RT oontids. 

The potynvdcotidc scqance uf Ibc invcniiom SEQ ID NO:l , was identified in the above 
test as transcrftTed in vivo in the mouse 7 day pydonq>liritis modd of infectk>iL ID NO:2 was 
deduced from the pdynndeotide sequence given as SEQ ID NOO. Tlie pair of PCR primers used 
30 Ui ¥kxij£y the gene arc given as SBQ ID NOS :5 and 6. 
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SBQDEHCS IiISTIKG 

(1) GSBERMm IRFORMATICnis 

(1) APPLZCANT: Walliv, Hicola 6. 

Bumhaa, Martin K. 

<ii) TITLE OF I1SVSIITI(»: imirC 



(111) VIPIIBER OF SBQOSHCESs 6 
<iv) COSBESPOIflDBiaCE ADDRESS s 

<&) ADDRESSEE? DBCliert:, PtIcb & BUoads 

<B) STBEEXs 4000 Bell Atlantic TomesLg 1717 Arch Stro 

<C) CITTt Philadelphia 

{!>) STATE: FA 

(B) COaSTBSt USA 
<F) 2IP: 19103-2793 

(V) CQHPVTER RBADAKLB FORR: 
(h) MEDIUM TZFB: Diskstte 
<B) COMPUTBRt IBM Coiflpatible 

(C) OPBRATIK STSTBMi Wiiuloira 95 

|D) SOFTRAREs FastSBQ for Vindcaws Version 2.0b 

<V±) CURREHT KFFLICATIOH DATAs 

_ _ (A) APPi.£CAXiqH .mnmra: . . 

(B) FILIRG DHZBs 

(C) CLASBIFICATZOHs 

(vii) PRIOR AFPIiICATIOlf DATA: 

(A) APPLECAXION VmBERs 60/052,720 
<B) FILIR6 DATE: 03-JUIi-1997 



(viii) ATTQRMBF/ACBIIT IHFOIUULTIOIIs 
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(A) HAME: Falk^ Stephea T 

(B) ESGJSIRATKm NUMBER: 36,795 

(C) BEfKREtlCB/DOCRBT HUHBER; Q110025 

(izl IBCEC0»finfICAIIOII niFORHAnQH: 

(A) TELEPBCmE: 215-994-2488 

(B) TBZdSFAX: 215-994-2222 

(C) XBCBX: 



(2) IBFQRMATION FOR SBQ ID NOsl: 

(1) SEQUZBCE CHAKACTERlSnCS : 

(A) I2HGTH: 1351 base pairs 

(B) TSFKi oacleic add 

(C) STRANOEDlfBSS: double 

(D) TOPOLOCTs linear 



ixX) SEQUENCE DBSGEOPTIONs SEQ ID HOslx 

AIGAG13UU36 jySTTTTAIAT AAIGACACAC TATCATTTTO TCGGAAZXAA AOGrrCTGGC 60 

AIOAOTTCAT TAOCACAAAT CATGCATCAT TTAOQ&CATG AAOTTCAftGG ATCG6AVAST 120 

G&GAACTACG TATTTACAGA AGTTOCrCTT AGAAAXAAfiO GGATAAAAAT AITTACCATTT 180 

G6TGCTAATA ACAIAAAA6A AjQAlATGCTA OTTA3!ACAAG GTAATGCATT CGCGASTAGC 240 

CATGAAGAAA XAQTACQIGC ACKXCAACTG AAAXI&GATG TTGTAAGTTA CAATGATTTT 300 

TTAGGo&CAGA TTATTGAICA ATATACTTCA 6TAGCTGTAA CTGGTGCACA TOGTAAAACT 360 

TCCftCI^ACAe GTTTATXATC ACATCKATC AATGGTCATA AAAAfiACTTC ATTTTTAAZIT 420 

GGTGAIGGCA CAGOTAlGGG ATTGCCriGAA A6TGATTATT TCOCnOTCA G0CAT6TCAA 480 
TATAGAOGTC ACTTTTIAAC TG mAAGCAGAT OGIGTATTCT TATGIGAAAT TTTTG6CTCA 1140 
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ATTAGAGAAA ATTCVGGCGC ATTAACXSATA CAAGATPTAA TTGATAAAAT TGGAGGTGCA 1200 

TCGTTCATTA ATCAAGA9CT TATTAMCTA. l^TAGAACAAT TTGATAATGC TGTTGTTTTA 1260 

TTTATGGGTG C&CGTGAXAT TCUUkAATTA Cft&AAlGCftT ATTTAGATAA A3TAGGCATG 1320 

AAAAATGCGT TTTAAXB3GT TUTAAZAGii 6 1331 

(2) IHFGBMATKMi FOR SBQ ZD IiOs2; 

(1) SBQUEHCB CHARACTERISTICS: 
<A) IiBHGTBs 437 oBiijQO aoid0 

(B) TTPSt amino add 

(C) STKAHDBDHESS: single 

(D) TOPOIX367: linftnr 



(zl) 8B0PBHCB. PBSC Rl Kr i Oll : SBQ ID TOs2: 

Mai: Tkr Bie Tyr Bie Phe VnJL Gly iLe Lyo Gly Sor Cly Mat: Ser Ser 

1 5 10 15 

Leu Ala Gin lie Met His Asp Leu Gly His Glu Val Gin Gly Ser Asp 

20 25 30 

He Glu Aan lyr Val Phe Thr Glu val Ala Lau Arg Aan Lys Oly lie 

39 40 43 

Lys lie Leu Pro Plie Gly Ale Aan Asn He LyB Glu Asp Met Val Val 

50 55 60 

lie Gin Gly Abu Ala Phe Ala Ser Ser Bis Glu Glu He Val Arg Ala 
65 70 75 80 

His Gin Leu Lys Leu Asp Val Val Ser Tyr Asn Asp She Lea Gly Gin 

B5 90 95 

He He Asp Gin Tyr Thr Ser Val Ala Val Thr Gly Ala His Gly Lys 

100 105~ 110 

Thr Ser Tbr Thr Gly Lou Iiea Ser Bia Val Mat Aan Gly Asp Lys Lys 

115 ^ 120 125 

Thr Ser Plie Len He Gly Asp Gly Thr Gly Met Gly Leu Pro Glu Ser 

130 135 140 

Asp Tyr Pbe Ala Pbe Glu Ala Cys Glu Tyr Arg Arg Bis Phe Leu ser 
145 130 155 160 

Tyr Lya Fro Asp xyr Ala He Met Thr Asn He Asp Phe Asp Bis Fro 

165 170 175 

Asp Tyr Phe Lys Asp He Asn Asp Val Pbe Asp Ala Phe Gin Glu Met 
190 185 190 
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iQa His Asn Vol Lys Lys Gly He He Ala Trp Oly Asp Asp 61u Sis 

195 200 205 

lieu Ar9 Lys He Glu Ala Asp Val Fro lie Tyr Gly Phe Lys 

210 215 220 

Asp Ser Asp Asp He Tyr Ala Gin Asn He Gin He Ihr Asp Lys Gly 
225 230 235 ^ 240 

Thr Ala Fhe Asp Val Tyr Val Asp Gly Glu Phe Tyr Asp His Phe Lot 

245 250 255 

Ser Pro Gin Tyr Gly Asp His Thr Val Leu Asn Ala Leu Ala Val He 

260 265 270 

Ala He Ser Tyr Leu Gin Lys Leu Asp Val Thr Asn He Lys Glu Ala 

273 280 285 

Leu Glu Thr Pbe Gly Gly Val Lys Arg Arg Phe Asn Glu Thr Thr He 

290 295 300 

Aia; Asn Gin Val lie Val Asp Asp Tyr Ala His His Pro Arg Glu He 
305 310 315 320 

Ser Ala^ Thr He Asp Thr Alal Arg Lys Lye Tyr Pro His Lys Glu Val 

325 330 335 

Val Ala :Val Phe Gin Pro His Thr Phe Ser Arg Thr Gin Ala Phe Leu 

340 345 350 

Asn Glu Phe Ala Glu Ser Leu Cys Lys Ala Asp Arg Val Phe Leu Cys 

355 360 365 

Glu He Phe Gly Ser He Arg Glu Asn Ser Gly Ala Leu Thr He Gin 

370 375 380 

Asp I*eu He Asp Lys He Gly Gly Ala Sex Phe He Asa Glu Asp Leu 
385 390 395 400 

He Asn Val Leu Glu Gin Phe Asp Asn Ala Val Val Leu Phe Met: Gly 

405 410 415 

Ala Gly Asp He Gin Lys Leu Gin Asn Ala Tyr Leu Asp Lys Lw Gly 

420 425 430 

Met Lys Asn Ala Phe 
435 



(2) INFaRMnTlON FOR SEQ ID BOs3t 

(i) BEQOSaCE CHARACTEEUSTICSt 
(A^ ISNGTHs 660 baee pairs 

(B) TZPEi nucleic acid 

(C) STBAHDEDNBSSs double 

(D) TGPOLOGZs linear 
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(xi) SEQOmCE DBSCKIPTIOlfi SEQ ID 1K>:3: 

ASTTXAAGAT TCGGATGACA TTTATGCKA AATATTTCAA ATTACGGATA AAGGTACTGC 60 

TOTTGAIGTG TATGXG6AT6 GIGAGTTTEA TGATCACrTTC CTGICTCCAC AATATGGTGA 120 

CCATACASTT TTAAATGCAT XB0CTGIAAT TG0GATT»6T TAXCTAGAGA AGCTAGATGT 180 

ZACAAAiaXT AAAGAAlSCAir XAGAAAC6TT WG T G GTOTT AAAOGTCGn TCAATGAAAC 2d0 

TACAATTGCA AATCAACTTA TTGTAfi^TGA TTATGCACAC CATOCAAGAG AAATTA0IGC 300 

ZACA&TTGAC ACAGCACGAA AGAAATATGC ACATAAAGAA GrTOTTGCAO TATTTCAACC 360 

ACACACITTC TCIABAACAC AAOCAnTTT AAAIGAATTT QC&GAAA0TT ZAAGTAAAGC 420 

AGATCGIGTA TTCTTATGTG AAftTTTTTGG ATCAAT1!A0A QAIAATACTO GCGCATTAAC 4B0 

GAVACA&fiAT TTAATTGAXA AAASTGA&GG 7GCAX0GTTA AISAA9GAA6 ATTCTAfXAA 540 

TGTATTAGAA CAAXTIGATA AaOCTGTTOT TTX&fTCATG GGTOCftOeiG A5EATTCAAAA 600 

ARACAAAm GCATATTTA0 A3AAAKAG6 CATGAAAAAT GCGTTTTAAT ATGnTATAA 660 

(3) tHFORHATlOOi FOR SEQ ID IIOs4s 

(1) 8BQCIENCB CHARACTERISTICS: 

(A) LBHGIH: 213 ax&ino acids 

(B) TYFBt amino acid 

(C) STBAEn>EDIlBSS; single 

(D) TOPOIiOGT: linear 



(sd.) SEOPDSNCS DBSCRIPTIONs SBQ ID NOs4: 

Pbo LyB Asp S&r Asp Asp Ilo Tfr Ala Gin lis Pha Gin Ila Thr Asp 

1 5 10 15 

tya Gly Thr Ala Val Asp Val Tyr Val Asp Gly Glu Pfae Tyr Asp His 

20 25 30 

Phe Leu Ser Pro Gin Tyr Gly Aap His Thr Val lieu Asn Ala liau Ala 

35 40 45 

Val lis Ala lie Ser Tyr £m Glu Lys Leu Asp Val Thr Aan He Lye 

50 55 60 

Glu Ala Leu Glu Thr Phe Gly Gly Val Lys Arg Arg Phe Asn Glu Thr 
65 70 75 80 

Thr lie Ala Asn Gin Val lie Val. Asp Asp Tyr Ala Bis Bis Pro Arg 

85 90 95 

Glu Ilo Ser Ala Thr lie Asp Thr Ala Arg Lys Lys Tyr Pro His Lys 
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100 105 110 

Glu val val Ala VaX Pha Gin Pro BIb Ttir Phe Ser Arg Thr Gin Ala 

115 120 125 

Pbe ua ASH Glu Pba Ala Glu sex lieu sar s Ala A9D Arg val Phe 

130 135 140 

lieu Cj3 Glu Zle Phe Gly Ser Xle Arg Glu Aan Thr Gly Ala Eieu Thr 
145 150 155 1«0 

lie Gin Asfp Lea He Asp Lys lie Glu Gly Ala Ser Leu He Aen Glu 

ICS 170 175 

Asp Ser He Asn Val Leu Glu Gin Phe Asp Abu Ala VbI Val Leu Phe 

lao 185 190 

Met Gly AIa Gly Asp He Gin Lye Leu Gin Asn Ala Tyr Leu Asp Lys 

195 200 205 

Leu Oly Met Lys Asn Ala Phe 
210 215 



(2) IHFORMATKni FOR SBQ ID HD:5: 



(1) SBQOEHCE CHABACTEECCSIICS: 

(A) LBHGTHs 19 base pair 9 

(B) TYPE: nucleic add 

(C) STRMIDEDHBSS : single 
(D> TOPOLOGYi linear 



(3Cl) SBOOEHCE DBSCRIPTIGN: SSQ ID HOlSs 
CTTCATTAAT GAACSUTGC 19 . 

(2) mFQRHATIOH POR SBQ ID-NOs 6 : 

(1) SBQOEHCB CHABACTSRISXlCSs 

(A) LEBGTH: 19 base pairs 

(B) TYPE: nucleic acijd 

(C) STRAHDEDBBSS : single 

(D) TOPOLDGTs linear 



(xi) SBQOENCE DBSOtlPTiail: SBQ ID H0:6: 



(97) Ifil^l 1-2 2 5 77 3 

mmm^ i 6 i 8 i 5 

GmCAAAlA TTBAM3AA0 19 
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1. Anisolaledpalypqitutesefecledfromt^ 

5 (a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; oi 

(d) 95% identity 

to tlie amino acid sequence of SEQ ID NO:2 4 over tbe CDt^ 
10 NO:2or4; 

(v) an isolated polypeptide oompraing the anmio add sequel 
(ii^ an isolated polypefrtidevidnch is the amino ad 

(hr) a polypeptide ^rfndi is GDDodcdliy a rooombinant polynucleotide oon^xrisintg the 
polynudeotid&seqaaioeof SEQ ID NOrl or 3. 

IS 

2. AnisolalodpolynudcotidcsdoctedfiQmtliegroi^consistiagc^ 

an isolated polyincteotideconyri8n^apdynMden^ 
hasatteast 

(a) 70%idenli^ 
20 (b) 80%idaitit3^ 

(c) 90%tda]lily;or 

(d) 95%ideD]itsr, 

lo ainitt> add sequence of SEQ ID N02 or 4v over tte 
(ii) an isolated polynudeotidecompiisii^ a polynudflotk^ 
25 (a) 7Q%iden% 

(b) 80% identity; 

(c) 90%idGntiiy;or 

(d) 95%ideBaiQr» 

over ilB entire leqgdi to a pcdynudeotide sequence encoding ibe poi^^ 
30 N02or4; 

^) an isolated polyaudootidcaaxqirisKig a in^ 
(a) 70% identity; 
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(b) 80%idailily; 

(c) 90% identity; QT 

(d) 95%ideatily; 

to tlm oC SEQ ID NO: 1 or 3 aver tl£ cntiie length of SEQ ID NO:l or 3; 
5 (iv)aABG3atBdpQl/iiiKieotideaHxpnsa%ai^^ 



SEQIDNO:2iv4; 

(y) anisQlatfilpQlymidteQftiife^^^ lar3; 
(vQ anisoialodpolyxiBcfootidcobt&iiiafak^ 
l^faridBatkm ooodiiDfis vnO^ 



(vii) an isolated pdymidootidc coooding a matmc pdtypcp6dc caqncased by fl» MmC gme 
oontained iatbcSu^hylococcus aureus; and 
(vm) apoiyniKieotideseqtienceGQa^ 



IG 



mcreDt; 



(iv>(v),(vOor(vii> 



15 



3. Ad antibody aiajgeaie to or mwminn^^ 



4. AinefliodforthetreataKatot'anindividiul: 



(i) hi need of enhanced activiq^ or c^[nessm 



20 step of, 



(a) admmbtern^tothehidhidualaflien^ealicanyeaec^ 
agonist to sakl pdypqnide; or 

(b) piDvidii^ to the oKfividual an isolated polytBid^^ 



25 



pGlytiKleatide sequence encodn]^ said pofypqrtidt: in a fimnso as lo eOect 
fHOdnotaof said poiypeiytide activity vb^^ 

^havh^nced to mhibit activity or expression of the polypeptide of daim 1 
compiisnig: 



(a) admmisteriqg to the kriividud a t liuape»ti catty cffo^^ 



anlagpoist to saidpolypqptide; or 



30 




cq^rcsskm of a pdynudootiife soqucnoc CDDodiiig sai^ 
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(c) adbninisteringtoffaeiDdB^^ 

polypqitidefhataxqieles with said polypeptide fcr its [igandl sobstrate . 
oi receptor. 

5. ApnxxssfordiagDosn^orprogiiosii^adiseaseor asasc^tft 

related to eaqiressbn or activity of tti&pol^xptideGf dabi 1 inan imfividual oonqmsii^flie stq) ot 

(a) det^nnnii^ the piesooce or absence of a nrntatKia in the nudootide sequence 
cnooding said polypeptide in the gqiooKe of said individiiil; or 

(b) anaiyziog for the presence amouiit of said polypq»thtecaq>rcssion in a samp 
derived from said individuaL 

6. Amethod Car s a c a nn g Id identic ooinpoiinds that 
polypqrtid& of dam 1 Clinch ocmprises a method 

(a) measuring the bindiis of a candidate compound to the polyp^tlde or to die cdls or 
mcnd>ranes bearing thepolypqnide or a ftision protdn thEreof by means of a labd diiecdy 
oi indiiccdy associated with the candidate oompoumi; 

(b) measorii^ the bindnig of a candfateite con^und to the polyp eptide or to the cdls or 
mEmbianes heaiii^ the pulypqitide or a f uskn protein tli£m>f in the presence of a labeled 
comp^itOT; 

(c) teslii^iTrtidhatiie candidate oarapooDdiesiilts in as 

inhibition of the pc^ypcptidc, using dctectkn systems approprkte to the cefls or cdl 
menolifanes bearing tiie polypeptide; 
- (Cf) Itttring a «iitdiriafe mnipmifiil with a snhitinn cnntainii^ a polypqitidsof daim 1, tp_ 

fiorm a miztinei measurii^ activiQr of the polypcf)^ 

activity of the mhrtore to a ^andant 

(e) detectjpg the ^Ext of a cain1irtateooiiqK)nndOQ the production 
polypeptide and said polypqnide in cells, ushig for instance; an EUS A asa 

(f) (1) conlacting a compoatioa comprising tbc polypeptide ynfh the ccmpcrand to be 
screoxed unda condidoDs to pennit interactiDn between the oranpound and the pofypeptide to 
aaagssteinleracliDncrfaconipopiM^sucfainle n K^^ 

capable of piovklii^ a deiBCiaiile s^gpal in re^xH^ 
compount ^nd 
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(Z) Jclcuijfliipg'wfactfacT the couijiouiid intcrdcts wifli and ac4ivdtcs or tnhibte as 
activity of (Ik polypcptkk by deto^dng Ufi& pf^^ 
intaactkm of the compound witti fee polypeptide. 

5 7. Aaagonisloranantagoiistof tbeactivityorea^iessknpQlypqT^^ 

S. Ancaqyrcssiiiasystcaicxia^iiisD^apolyiHi^ 

when said cayreaaop system is jgcseat in a oompflfiMe host cdL 

10 9, AhostcxIlocHiqynsingtliccaqnessiansystEmof clatni^ 
polypeptide sdected fiom the group coDsisttiig of : 

0) an isolated polypeptide oo]iq)rising an ainfnoac^ 
having at least- 

(a) 70% identity; 
15 (b) 80% idendiy; 

(c) 90%id»tity;ar 
(1^ 95% identity 

10 lis amino add scqucmx of SEQ ID N02 or 4 aF?cr cate 
N02or4; 

20 (ii) an isolated polypeptide conyrising the amtiK> add seqTi<^^ 

(ill) an solatcdpolypqitidci^uchb the aonno acid sequence 
(iv) apolypq)tidc^idikii]SGnoodedby araoooibniai^ 
polymideotfde sequence of SBQ ID NO:l or 3. 

25 10. A |Hocess for prododng a p<^ypq>ttde selected from flie group assisting of: 

- 0 an lasted p(^ypq)tide campming an amino add sequence sdoded from the fioup 
having at feast: 

(a) 7D%ida]%; 

(b) 80% identity; 
30 (c) 90% identic, or 

(d) 95% identity 
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to the amhiD add sequence of SEQ ID N0:2 or 4 over the 
N02or4; 

(ii) anficdalfidpi^yiKptideooiiqynsiiigtfaeai^ 

^ an Elated polypeptide wbichb the amino ackiscqu^^ 
5 (iv) apolypqHidewfak:]iisGn»dedbyai«XHi]bm^ 
sequence of SEQ ID NOiL or 3, 

om^msmg the st^ of cnlturii^ a host oeD of ctaim 9 ooder conditions sufficient for the 
ptodoction of said polypqytide. 

10 IL ApfocessfopnxludngahostceflOQnq^nsingtheeaq^ 

membiane thereof es^ressiqg a polypqitide sdeeted from the group consisting of: 
(i) an isolated pQlypqrtideoonyrising an anrim) acid 
havmg at lease 

(a) 7D%idendty; 
IS (b) 80% identity; 

(c) 90%idaiti^,or 

(d) 95%ideitfity 

to the anuno add sequence of m N0:2 or 4 over ttie entile leq^ of SEQ 
N02or4; 

20 (ii) an isc^lcd polypeptide con^vrisii^ the amino add sequence of SEQ ID NO^ 

(ill) an isolated i»iypq>tide which is the amino ackl sequence of SEQ ID NO:^ 
Gy) > polypq)tide wimdi is encoded by a nyombinant polynudeotide conyrisii^ die 
pdyimdeotide sequence of SEQ ID NOrl cv 3, .... 

said process oomp ri^ng the step of transformn^ or transf ecting a cdl with an expression 
25 syBtemaaqxiisingapdynuclootUccapabkof produd^ 
sakl eaqiyressiim system is preseitt in a compatftle 1^ 
cidtiire oooditiDiis^ produces said polypcplide of ^ ^ or (^^ 

12 Ahostce]l|Hodacedby die process of claim II or a membrane di^^ 
30 pdypcptidc sdoctcd firom die groiq> consisting of: 

(i) an isc^atedpdypeptideoon^risi]^ an anino add sequence sdeeted from tfa^ 
having at least: 
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(a) 7Q%iileiili^ 

(b) 80%idBntiqr, 

(c) 90% idoility; or 

(d) 9S% identity 

5 totheaimiiDaddseqi]en(»cif SEQIDNO:2or4ova'theentm 

N02<h4; 

(u) an isolated ]x>lypq)tidecoii9)Tisii^ the ainn^ 

an is(datedpolypq>tidewfaidi is tlie anmiD add sequezKcof SEQ ID NO:2 or 4, and 
(hr) a polypeptide wfakfa is cDoodod by a loocmibiii^ 
10 polymudeotid&sequenceof SBQIDNO:lor3. 

13. A ooinpim readable medtamhavti^ stored 

nmxkrifig of t a pniyimcfantaE cmnpfisfqg the sequence of SBO TP NO. 1 3; a polypeptide 
oonqnistDg Ifae soqucaoe of SBQ ID NO. 2 or 4; a M of polyaudeodde sequences ivbeieiii at least 
15 oneofsaidsequeDcesconqprisestheseqaeiioeof I^QIDNO. lQr3;aset<^ 
sequeaoes wlEreia at least (me of said sequences ooin^^ 

data set repicsendng a polymuiBodde sequence C30in^^ loi3; a 

data set repiesentii^ a polymicleotide sequence eu^^ 

sequence of SEQ ID NO. 2 or 4; a polymicleoddecoinprising the sequence of SEQ ID KO. 1 or 3; 

20 a polypqitide oomptisiBg tbe sequence of SEQ ID NO. 2 or 4; a sei of polynucieotide sequences 
wliei«n at least one of said sequences oon^irises tl^ 
pdypq>tide sequences wlncm at least one of said seqaencesoHupiises the seq 
NO. 2 or 4;.a data set i qaL auiting a polyimclBotidc aequciioe cony ming the seqaoicc SEQ ID 
NO. 1 or 3; a data set repreaendns a polyowdeotide sequence enoxlii^ a polypeptide sequeoce 

25 comp i i sing thescqueooeaf SEQIDNO,2ar4. 

14. AcQinputa'basediDetlndfor perfoimingbCHiiDlpgy 

the stqps of pcovufing a potypuclentidR sequence comprisii^ the sequence of SEQ ID NO. 1 or 3 m 
a CQua pute r readable mBdnmi; and ixm^mag said polynudeotUe sequoiDe to at least one 
polynucleoftideor polypeptide sequence to identify homology. 

30 
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15. A further embodknait of tbc invention piovkles a oonpita based mctbod for 
poljiiudeotide osaeaMy, said mstbod compming tbe steps of: pioviding a &st pdynadeotide 
sequence oomprismg tlie sequence of SEQ ID NO. 1 or 3 in a coo^uter readable medium; and 
screening for at least one awxlappbig w^xm between said fiist pdymicleotide scqnciKC and a 

5 second potyraxicolide scqueoca . 

16. Anisiiaiedpol>iRtfdeotUesdQCtBd£bnnlhcgioi9U)^^ 
(a) anirolatedpoiymidcotktecoayfisingsgnde^^ 

9S%, 97% identity, to SEQ ID NO:3 over tt» entire lengtti of SEQ ID NO*3; 
10 (b) aniBQlatBdpQljinucieotideoomprfiii^tliep^^ 

(c) 1facp(^ymidootidcofSBQIDNO'3;or 

(d) an isolated pc^ynudeoCxfc om^nsing a oudeoddc sequence cooodtng a polypqstide which bas at 
kast 70%, 80%, 90%, 95%^ 97, 98, 99 or 99^91^ idoility to tbe amino add sequenDe of SEQ ID 
NO.^ over the entire leqgdiaf SEQID N(M. 

15 

17. Apol3ipeptide9decttdflDmibBS[Diq>omBisdiqso£ 

(a) a polypeptide wbich comprises an annno acid sequence 

95%, 97, 98» 99 or 99.5% identity to Uiat of SEQ ID NCM over ibe entire lasgfh of SEQ ID N 0:4; 

(b) a polypeplide whicfa Im an amiiiD add seqoenx wbicfa is at le^ 

20 98, 99 or 99S% jdadity to tlie amino add sequence of SEQ ID NO:4 over tbe entire leqgth of SEQ 
IDNO:4; 

(c) a polypqjtidc\^ikfa comprises tbc amino add of SEQ ID N0>^; 

(d) a polypeptide wbicb is tbc poiypq>tidc of SEQ ID NO:4; 

(e) apolypeptideiiidddLisenoodedl^apolynudeaildecon^!^^ 

25 ID N03. 
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ABSTRACT OF THE DISCLOSURE 
He invnukm provides MwC polyfxptido wnl pdjrnudiootidcB acDdii^ MuiC piHjfpc4>tidc3 
ami mrthoA ihr produang such polypqrtides by roxmbnant tpdmtqocfi. AbopsnHidDdaicmediDdBibr 
5 MbbighhaCfidiypepdAB&msacm 
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with aiit0mat€d detection systons, such RNA^cDNAorgeoomicDNAinay 
also be used for the same purpose^ PGR. As an example; PGR primers oomplanentary to a 
pdynudeotidemcxx&^MurC polypeptide can be used to ido^ ExBnq)lesof 
representative primers are shown bdow m Table 2. 

5 

Table 2 

~ ^ Primers Ibraii^plification of MurC polymideolides ^ ^ n 
SEQ fP NO PRIMFK SEQUENCE ^ 

10 5 5 • -CTTCATTAATGAACGATGC-3 • 

6 5 ' -GTTACAA21TATTAAAG&AG-3 * 

• 

The inve&tkxn also includes primers of the formula: 

X-(Rl)m-(R2)-(R3)n-Y 

15 whiH^ at the 5* end of the molecule^ X is hydrogea, a metal or a modified nucleotide residue^ and at ths 
3' end of the molecule, Y is hydrog^ a metal or a modified nucleotide residue^ R^ and R3 are any 

nuddc add residue or modified nucleotide residue^ m is an int^er betwe^ 1 and 20 or zero , n is an 
integer between 1 and 20 or zero, and R2 is a primer sequence of the invention, partkiularly a primer 

sequoice sdected from Table 2. In the polynucleotide formula above R2 is oriented so that its 5' aid 
20 nucleotide residue is at the left, bound to R^ and its 3' end nucleotide residue £ at the ri^t, bound to R3, 
AiQT Btr^h of nudeic acid residues dea^oted by eithi^ R group, where m and/or n is greats' than 1, may 
be eitha a heterq)olym^ or a homqx)lymCT, prderably a heterqsolymer being complementary to a 
r^onof apolynudeotideof Tablet, in a preferred embodiment m and/or n is an integ^ between 1 and 
10. 

25 The invention further provides diese primers whh 1, 2, 3 or 4 nucleotides removed from the 5* 

and/or the 3' end. These primos may be used for, among other thii^ amplifying MurC DNA andAx* 
RNA isolated from a san^ledaivedfiom an individual, such as a bodily material. The primers may be 
used to amplify a pdynudeotide isolated from an infected individual, such that the polynudeotide may 
thai be subject to various techniques for elucidation of the polynucleotide sequence; In this way^ 

-21 . 
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